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NEW CAR RUNS ON STORED HEAT! 
STEREO CASSETTE DECK, ORGAN VIBRATO 
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DCC-128 (optional). Frequency response: “Cr02” 30- 
15,000Hz, "Normal'’ 30-13,000Hz. Flutter and wow: 0.15% 
wrms. Signal-to-noise ratio: Dolby NR off: 48dB, Dolby 
NR on: improves up to 5dB at 1kHz, improves up to 10dB 
above 5KHz. Dimensions: 108 (W) x 378 (H) x 238mm (D) 
(14% x 4V4 x 9%"). Weight: 5.4kg (111b 15oz). 

With all these power packed features you can Dolby NR 
stereo recording and playback anywhere, without having to 
take a studio along. Complete your portable studio with 
the high .quality ECM-280 unidirectional microphone and 
you have freedom in a happening world. 


Freedom in a happening world 

. . . any sound, any time, anywhere. In a nutshell the new 
TC-152SD has: 

'Portable cassette deck for use both outdoor and indoor. 
'Built-in amplifier and speaker for easy monitoring. 'Dolby 
*NR system. 'DC-DC convertor for wider dynamic range. 
(It increases the saturation level of the recording amplifier 
from 6V to 24V.) 'Microphone attenuator. 'Tape selector. 
'Limiter. 

Power requirements: AC 120, 220 or 240V, 50/60HZ DC 
6V, 4 “D” size batteries, rechargeable battery pack BP-8 
(optional), 12V car/boat battery with car battery cord 


* ‘DOLBY’ is a trademark 
of Dolby Laboratories, Inc 
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Flat display panels to replace the cathode 
ray tube and the TV picture tube have beer, 
under development for a long time. While 
there is still much to be done, the technique 
has been developed to the point where it is 
quite practical for many specialised displays. 
Read all about the Self-scan Panel Display 
.on page 72. 



Something for organ enthusiasts. A phase- 
shift vibrato system which can be easily 
added to an existing organ and so wired as 
to provide the effect independently on 
individual manuals. Story on page 42. 

PROJECT COMPETITION 
As this issue went to press, the last of the 
entries in our project competition have been 
coming to hand, postmarked September 2. 
We now face the massive task of reading 
and evaluating the entries prior to allocating 
the prizes, which have been offered by 
Kitsets Australia Pty Ltd. If we can reach a 
decision in time for the November issue, we 
will announce the prizewinners then. 
Otherwise, the results and the winning entry 
will be published in December. 

On the cover 

From a cat's purr to a clash of cymbals! This 
is the theme that inspired our cover picture, 
inspired in turn by two new Sony cassette 
decks; the TC-137SD and the TC-117SD 
Both are reviewed in Hi-Fi News on page 9. 
(Photo by courtesy Sony Kemtron). 


CONTENTS - OCTOBER 1974 


world of electronics and hi-fi 


3 Editorial: With PALs like this who needs . .. 

9 Hi-fi News 

13 Frequency modulation: proposed Australian standards 
17 The Leslie plus 2 loudspeaker 

23 Review: Sony TC-152SD portable stereo cassette deck 
25 Review: Audiosound Minuette II loudspeaker system 
30 Pollution-free vehicle runs on stored heat 
32 Global computer uses earth satellites 
59 Forum: Economical approach to surround sound 
72 Gas discharge self-scan panel displays 


projects and technical 


34 Playmaster stereo cassette deck — Part 2 
42 Phase shift vibrato unit for organs 
50 EDUC-8 computer: starting construction 
63 The serviceman: A prize winning design? 

67 Circuit and design ideas: 

Timebase circuit — Long delay vox for recorder — simple "S" 
meter —a BCD adder — active sum and difference circuit — low 
cost precision voltage reference —Morse code practice oscillator 

76 Playmaster 143 amplifier — Part 2 
84 Elementary electronics: An electronic brain teaser 
99 New products: 

University FET meter, valve tester — logic and circuit signal 
templates — Miniature DMM from Data Precision — conducting 
tape for hidden wiring 


regular features 

" ■ 1 1 " ■T 


26 News highlights 

89 Record reviews — classical 

92 Record reviews — devotional, popular, jazz, rock 

103 Books and literature 

104 Letters to the Editor 
107 The amateur bands 
110 Short-wave scene 
113 Information centre 

117 Marketplace — classified advertising 
120 Advertising index 
115 Notes and errata 


ELECTRONICS Australia, October, 1974 


1 











PHILIPS 


PHILIPS 



How can you afford 
a really good speaker system 
that has minimal distortion? 



Easy...make it yourself! 


Building your own speaker system 
requires no more skill than the 
average handyman already 
possesses. The little bit of ‘handy¬ 
man’ skill and the Philips range of 
compatible speaker components 
could save you up to half the cost 
of a manufactured system. 


The Philips range of Hi Fi speaker 
components ranges from 1" dome 
tweeters through to 12" woofers, as 
well as fully assembled two and 
three way cross over networks. In 
fact, everything you need to build the 
system you've always dreamed of. 
We even have a book that helps you 
design systems and construct 
enclosures. So what more do you 
need, except a pair of pliers and 
a screwdriver? 


For further information see 
your local Hi Fi dealer or 
contact ELCOMA. 

Electronic Components & Materials, 
Box 50, Post Office, Lane Cove, 

NSW 2066. 

Telephone 42 1261,42 0361. 
Branches in all States. 

ELCOMA 

153 60 
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Editorial 

Viewpoint 


With PALs like these, who needs . . . 



One of the advantages of being a “follower” rather than a pioneer, in terms of 
technology, is that you can learn from the experience of those who do pioneer — and 
their mistakes, if they make any. The more complex the technology concerned, the 
more valuable can be this advantage. 

Australia certainly had the opportunity to profit from the experience of others 
when it came to colour TV. This fact was very much appreciated by the engineers who 
selected the system we will be using, and established the appropriate technical 
standards. And there is little doubt that the resulting system has the potential to give 
the Australian TV viewer colour pictures of a quality second to none. 

Just as with any other application of technology to consumer products, it is 
almost inevitable that there will be some variation in the extent to which this potential 
to display outstanding colour TV pictures will be realised in practice. Most of the 
variation will be introduced at the last, and weakest link in the chain: the way in 
which the colour receiver is adjusted by sales staff, installers and the viewer. 

It would be unrealistic to expect that all colour TV receivers could ever be 
correctly adjusted, no matter how much time and effort could be spent upon staff and 
viewer training. However the fact remains that unless a reasonable proportion of 
receivers are properly adjusted, at least in the showroom, colour TV will make very 
much less impact upon the public than it could. And already, in the few short weeks 
that colour receivers have been on display in the stores, we have come across many 
examples of receivers quite glaringly misadjusted. 

In fact it is not at all uncommon to find a group of colour receivers, each 
displaying a noticeably different version of the same program material. In this sort of 
situation, it would be quite understandable if the potential customer were to walk 
away unconvinced and emptyhanded. 

Superficially, the store showroom might seem to play only a transient and in¬ 
direct role in determining the success or otherwise of a technology such as colour 
television. Yet in most cases this is virtually the only place where the consumer public 
come into contact with the industry. And if it presents the end product in a poor light, 
much of the effort of the industry will be wasted. 

In view of this it seems to me that receiver manufacturers in particular, and 
perhaps also the TV broadcasters, should be exerting pressure to ensure that 
receivers are correctly adjusted and presented in the store showroom. If they don’t, 
they’ll have no one to blame but themselves if the public hasten slowly. 


— Jamieson Rowe 
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the happy 
to Hi-Fi! 


way 


You’ll smile all the way when you build your 
high performance Hi-Fi system with Plessey 
kits. It begins when you find out that Plessey 
has taken the confusion out of choosing. 

Each kit contains correctly matched 
components and full instructions. You’ll 
smile a lot more when you hear the 
price (people always smile at happy 
surprises) and when you build your > 

system without the usual troubles. But 
you’ll smile most when you start playing 
your favourite music — so much Hi-Fi for 
so little money and trouble! 

Start smiling — choose from these kits: 

1. New C12P/5FX baffle board kit for 2.65 cu.ft. 
enclosure. Assembled, wired and pre-tested. 
Frequency response 75 Hz to 20 kHz ± 6 dB or 
53 Hz to 20 kHz at ± 10 dB. Power handling 

15 watts RMS. Crossover at 6 kHz with a roll off 
slope of 12 dB per octave. Excellent overall 
responsei from such a small enclosure. 

2. New C80/2 x C3GX baffle board kit for 1.8 cu.ft. 
infinite baffle enclosure. Assembled, wired and 
pre-tested. Frequency response 55 Hz to 20 kHz 

± 6 dB or 44 Hz to 20 kHz at ± 10 dB. Power 
handling 20 watts RMS. 

3. C60/C3GX custom speaker kit for 0.625 cu.ft. 
enclosure. Frequency response 50 Hz to 19 kHz, 
power handling 10 watts RMS, crossover at 5 kHz. 


These systems are available from Plessey 
distributors and leading Hi-Fi centres. 


i 


PLESSEYO 





PEAK 

KIT S 



Plessey Australia Pty. Limited 
Components Division 

The Boulevard, Richmond, Victoria, 3121 
Telephone 42 3921. Telex 30383 

N.S.W. P.O. Box 2, Villawood, 2163. Telephone 72 0133 



Distributors: N.S.W.: Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. VIC: Lawrence & Hanson Pty. Ltd., Radio Parts Pty. Ltd. OLD: The Lawrence & 
Hanson Electrical Co. (Old) Ltd. S.A.: Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd. TAS: Harts Wholesale, W. & G. Genders Pty. Ltd. N.Z.: Plessey (N.Z.) 
Limited, Rata Street, Henderson, Auckland. 
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...and the happy way to 
boxthemin. 

Now loudspeaker cabinets can be built in the home in a few hours with a few simple tools. 

Plessey Cabinet Kits contain all the pre-cut woodwork, grille cloth, assembly aids and step-by-step instructions 
to obtain a professional finish. Mitred edges and tongue and groove joins are pre-cut for precise fitting and the 
veneered timber is ready for staining to any desired finish. 

The system can then be completed with the recommended speakers and simple circuit components obtainable 
from your local Plessey distributor. 


r 



Mi SMI 


PLESSEY® 

For additional information contact 
your local Plessey distributor direct. 

'Loudspeakers are not included in 
the kits. 


NTG1123 


'Plessey CK1 Cabinet Kit 

This 1.8 cubic foot cabinet is recom¬ 
mended for optimum performance 
with the Plessey C80 woofer and two 
C3GX tweeters. The complete system 
provides an extremely attractive 
overall performance at very reason¬ 
able cost. 


'Plessey CK2 Cabinet Kit 

This is a 2.5 cubic foot cabinet 
recommended for optimum perform¬ 
ance with the Plessey Cl 00 woofer 
and X30 tweeter. Fine performance 
and craftsmanship ensure an attrac¬ 
tive sound addition to your home. 


AR66A 
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The name’s the same, just the style’s been changed 


From iW to SOflUJO 



370 



Why the change? 

Because besides being more attractive, we think 
the new style presents a sharper image of precision. 
And precision is what Sanwa is all about. 

For thirty years now we’ve been manufacturing pre¬ 
cision measuring instruments. For customers through¬ 
out the world (in over a hundred countries, so far). 
For service engineers, researchers, radio hams — in 
fact for all kinds of people and companies involved 
in electronics. 

Seventy per cent of all multitesters sold in Japan 
carry the SanWa brand. Which isn’t really surprising, 
since Sanwa multitesters have exceptional built-in 
capabilities. Versatility is a standard feature. So is 
sensitivity. And there are more than twenty-five 
models to choose from. 

Sanwa: the name that’s synonymous with precision. 


\w£/ WARBURTON FRANKI 


• BRISBANE 52 7255 • HOBART 23 1841 • LAUNCESTON 31 3300 

• MELBOURNE 69 0151 • NEWCASTLE 61 4077 • SYDNEY 648 1711 

• WOLLONGONG 29 4137 


sanuia 

MULTUESTERS 
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So we thought you ought to know... 

The new S.A.E. Mark III CM 
will not oscillate 
under any load conditions 

regardless of phase angle 





















Here's what it will do . . . 

• RMS Power Output: 

4 ohms—greater than 300 w/chan. 

8 ohms—greater than 200 w/chan. 

• Frequency response at 8 ohms: 

—.25 dB. 20 Hz to 20 KHz at full power. 
±1dB. 1 Hz to 100 KHz at 1 watt. 


• T.H.D.: 

8 ohms—Less than .1 % 20 Hz-20 KHz at full power. 
4 ohms—Less than .2% 20 Hz-20 KHz at full power. 

• I.M.: 

8 ohms—Less than .05% at full power. 

4 ohms—Less than .1% at full power. 

• Signal to Noise Level: 

Better than 100 db below 200 watts RMS. 

• Full 5-year parts and labour warranty. 


You mightn’t be able to get one but at 
least you know now which amplifier 

won’t oscillate. 


Sole Australian Distributors 



LEROYA INDUSTRIES^ 


Head Office: 266 Hay St., Subiaco, Western Australia. 6008. Phone 81 2930. 
N.S.W. Branch: 100 Walker St., North Sydney, 2060. Phone 9224037. 
Victoria Branch: 103 Pelham St., Carlton, 3053. Phone 3477620. 


N.S.W. : Douglas Hi-Fi 
65 Parramatta Rd., 

5 Dock, 2046. 


VIC.: Douglas Hi-Fi, 
191 Bourke St., 
Melbourne. 3000 


S.A. : Sound Spectrum, 
33 Regents Arcade, 
Adelaide, 5000. 


QLD. : Brisbane Agencies, 
72 Wickham St., 

Fortitude Valley. 4006. 


W.A.: Douglas Hi-Fi, 883 Wellington St., Perth, 6000. 


A.C.T. : Duratone Hi-Fi, 
Cnr. Botany St., 

& Altree Court, 

Phillip, 2606. 


LER 062 
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YAMAHA NS690/670 



SPECIFICATIONS 



'SOFT DOME 3-WAY 
BOOKSHELF SPEAKER SYSTEMS 


FEATURES 

• Die-cast transducer frames to prevent 
undesirable resonance 

• Powerful magnet structures for superior 
transient response 

• High space-factor voice coil windings 
for increased power handling 

• Soft-dome transducers for smooth 
midranges and trebles 

• High temperature voice coil bobbins for 
superior overload capacity 

• Low resistance crossover networks for 
minimum power loss and better speaker 
damping 

• Extra-thick cabinet laminates for 
maximum structural stability. 




NS-690 

NS-670 

Frequency 

response 

35-20,OOOHz 

40-20,OOOHz 

Power handling capacity 

60 watts 

50 watts 

Nominal Impedance 

8U 

8Q 

Type 


3-way 

3-way , 

Woofer 


300mmci cone (JA-3056) 

250mmo cone (JA-2501A) 

Midrange 


75mmtf soft dome (JA-0701) 

60mmci soft dome UA-0601) 

Tweeter 


30mm^ soft dome (JA-0509) 

3Omm0 soft dome (JA-0509) 

Crossover 1 

frequencies 

800Hz, 6,OOOHz 

800Hz, 6,OOOHz 

Fundamental resonance frequency (/o) 

40Hz 

45Hz 

Operating ; 

Dower* 

4 watts 

6.3 watts 

Dimension: 


630mm H x 350mm W x 291mm D 
(24K'H x 13%"Wx 11K"D) 

577mm Hx 320mm Wx 269mm D 
(2^4"H x 12%*Wx lO^^D) 

Weight 


22kg (48 lbs.) 

19kg (42 lbs.) 


*Input electrical power required to obtain 96dB sound pressure level at 1 meter according to DIN 45500. Specifications subject to change without notice. 

CROSSOVER NETWORK 


\ 


\ 


Yamaha have developed a totally new crossover network 
for the NS-600 series systems. It features special coils 
having extra thick 1mm diameter copper wire wound 
around ferrite cores. The copper wire minimizes power 
loss, and improves speaker damping because of its low 
electrical resistance. The use of ferrite cores offers 
similar advantages since it reduces the number of coil 


windings. Also utilized are metallized paper capacitors 
which, because of their low power loss factor, help to 
improve tonal quality. The NS-690/670 series crossover 
frequencies are 800Hz between woofer and midrange, 
6,000Hz between mid-range and tweeter, and have a 
cut-off characteristic of 12dB/oct. 


\ 


Dealers: 




N 










x% 


Vv 






% 




vs\ 






Vic. 

Guyatt's — Carnegie 
Buy Rite — Richmond 
Tivoli Hi Fi — Kew 
Tom's Hi Fi — City 
William's Radio — Dandenong 
Sound Spectrum — Geelong 

Douglas Trading—Melb 


N.S.W. 

Selsound — Blakehurst & Parramatta 

Insound — Crows Nest 

G lendor — Manly 

West's of Burwood 

Pacific Stereo — Canberra 

Indent Electronic — Coffs Harbour 


S.A. 

Blackwood Sound Centre — 
Blackwood 

Ern Smith's — Adelaide 
Sound Spectrum — Adelaide 




% 






V" 


N.T. 

Pfitzner's Music House 
— Darwin 




*o. 


\ 


N 


Qld. 

Brisbane agencies: 
Telaire Electronics 
Reg Mills Stereo 
Davies Music 


SINCE 1887 


W.A. 

Hub Hi-Fi - Perth 
Japan Hi Fi — Perth 
Insounds — Perth 
Albert's Hi Fi — Perth 


\ 



V 


NIPPON GAKKI CO., LTD. HAMAMATSU, JAPAN 
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Hi Fi News 


Sony's new three-head cassette deck 

Emphasising the upward trend of cassette technology, Sony have recently 
released a new top-of-the-line model, designated —TC-177SD. It has separate 
erase, record and replay heads, a closed loop dual-capstan drive, Dolby facili¬ 
ties and provision for Sony's new ferri-chrome cassette tape. Sony is promot¬ 
ing it as a direct competitor, in the quality market, with open reel machines. 


With very few exceptions, cassette decks 
to date have carried only two heads, one for 
erase and the other for record and 
playback. While 2-head technology has been 
developed to the point where eminently 
satisfactory results are possible, some 
compromise in head design is necessary to 
reconcile the conflicting requirements of 
recording and playback. In addition, the 
need to switch the head from amplifier 


claim this to be desirable to achieve 
minimal but even wear, and therefore 
maximum head life, with chromium dioxide 
tape in particular. 

Gap width of the playback head is 0.9 
micron, as compared with 7 microns in the 
record head. 

A further uncommon feature of the TC- 
177SD deck is the use of a closed loop, dual 
capstan drive system, intended to provide 


The manufacturer's published 
response curve for the TC- 
177SD cassette deck. The solid 
curve is for standard high quality 
ferric tape, the dotted curve for 
ferrichrome tape with slightly 
modified bias level and 
equalisation. An independent 
review of the TC-137SD 
published overseas tends to 
confirm the order of difference 
between the two tapes. 


output to amplifier input poses problems of 
circuitry and layout. 

By having separate record and playback 
heads, as is common in the higher quality 
open-reel decks, each can be optimised for 
its own particular function. And, if each has 
its own distinct circuitry, the two can be 
used simultaneously in conjunction with an 
amplifier having tape monitor facilities. 
Thus, while a program is being recorded, it 
is possible to listen alternatively to the input 
signal, or to the signal off the tape, com¬ 
paring the two in terms of quality, noise 
level, etc. 

If the level on the tape is too high or too 
low, running into distortion or noise, 
correction can be made immediately. If 
high frequency response is poor, or erasure 
is incomplete, it may indicate that the bias 
or compensation has not been switched to 
suit the tape. It is obviously better to be 
alerted to such problems at the start of a 
recording, rather than after the operation 
has been completed half an hour later! 

Physically, the erase head and playback 
head occupy their normal positions in 
relation to the cassette. The additional 
(record) head is located between the two 
and contacts the tape through the small 
rectangular hole in a cassette alongside the 
record/play slot. 

In the Sony TC-177SD, the record and 
replay heads are both of “ferrite and 
ferrite’’ design — a term which indicates 
that the material is used both tor the core 
and the guide portion of the head. Sony 



-HF 

Frequency response (Hz)-Fe-Cr 


the smoothest possible tape transport and a 
substantial degree of immunity from 
irregularity in the tape and capstan 
mechanism. 

In fact, Sony see the dual-capstan as a 
virtual necessity in a 3-head deck. While the 
normal pad within a cassette will hold the 
tape against the replay head, contact 
between the tape and the additional 
(record) head is dependent entirely on the 
tape flow and tension. Any irregularity can 
produce uneven contact and a poor 
recording as a result. The accompanying 
diagrams illustrate the positions of the dual 
capstans, pinch rollers and heads relative to 
the deck face and cassette. 

The dual capstan system, operating in 
conjunction with a 6-pole hysteresis syn¬ 
chronous motor reduces wow and flutter to 
a low 0.07pc. 

Other features of the TC-177SD deck are 
summarised as follow: 

BIAS, EQUALISATION: A selector switch 
offers three levels of bias — low, medium 
and high. This, along with a second switch 
controlling equalisation, allows the per¬ 
formance to be optimised for ferric, ferri- 
chrome or chromium dioxide tape. 

DOLBY: Like many other current cassette 
decks, the TC-177SD has in-built Dolby 
facilities. However, the deck goes a step 
further in providing an in-built 400Hz 
oscillator and means for optimising the 
Dolby level for the particular tape in use. A 
further facility allows the deck to be op¬ 
timised for recording Dolby-encoded 
broadcast FM. 

FM MULTIPLEX FILTER. Purpose of this 
is to eliminate from the audio circuits in the 
deck the 19kHz pilot tone and 38kHz sub¬ 
carrier involved in FM / stereo broadcasts. 
MIXING FACILITY: As an aid to adding 
voice to other program material, the TC- 
177SD deck provides full mixing for 
microphone and line inputs. 

LINE OUTPUT: Permits the output level to 
be adjusted to suit the associated amplifier. 
PEAK LEVEL INDICATORS: Light 
emitting diodes which flash on overload 
peaks to brief to show properly on the 
regular recording level meters. 



The new Sony TC-177SD recorder , which is intended to compete in the high performance 
league. In the rear, left corner, operating mode is shown by illuminated indicators. To the 
front right, a monitor switch gives a choice of signal entering the deck or picked off the tape 
immediately after recording. 
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AUTO SHUT-OFF: Operates on any mode. 
MEMORY COUNTER: Over and above its 
normal function of indicating tape traverse, 
the counter can be set up to select the start 
point of a given track on the tape. 
SPECIFICATIONS: Response with 002 or 
“FeCr” tape is 30Hz to 18kHz (DIN) or 30Hz 
to 15kHz (DIN) with “normal” tape. S/N 
ratio: 53dB with normal tape, 55dB with 
Cr02 or FeCr tape; further 5 to lOdB 
potential improvement with Dolby. 
Distortion :2pc. 

A new companion deck to the TC-177SD is 
the TC-137SD, also pictured on the cover. As 


Finally, what is all this about Sony’s 
ferrichrome tape? 

Recording tape has conventionally been 
coated with iron oxide particles (Fe203), 
being loosely described as ferric or ferrous 
tape. 

Faced with limited performance at the 
standard cassette speed of 4.8sm/s, some 
manufacturers evolved a chromium dioxide 
(Cr02) coating, which offered improved 
frequency response and dynamic range — 
provided suitable adjustment was made to 
the recording bias and the equalisation. 

While many decks now incorporate the 



Illustrating the 
relationship between 
the heads, capstans, 
pinch rollers, and the 
cassette, for a 3-head 
dual capstan deck. 
Because of the second 
capstan, the erase head 
has to be oddly shaped 
to fit alongside the pinch 
wheel. 


With a 3-head y system 
and a single capstan 
{top} there is no special 
problem in fitting in the 
extra (record) head. 
However, because there 
is no pressure pad for 
the record head, contact 
must rely on tape 
tension and 
smoothness. Sony 
overcomes the problem 
by providing a dual 
capstan system (bot¬ 
tom) but this 
necessitates the use of 
an erase head shaped to 
penetrate the cassette in 
the small space left by 
the extra pinch wheel. 





1 will be apparent, the styling is very similar 
but the 137 is a scaled down design, and a 
less expensive one. 

The main point of difference is that the 
TC-137SD is a conventional 2-head deck, 
with combination record/replay head, and 
therefore lacking the facility to monitor the 
tape while it is being recorded. 

It also employs a normal single-capstan 
open loop tape drive system but, thanks to 
the drive motor, a generous flywheel and 
special rectangular belt, the wow and 
flutter figure is the same as for the more 
expensive machine: 0.07pc. 

Most of the other facilities are retained — 
ferrite and ferrite head, provision for the 
same three classes of tape, peak level in¬ 
dicators in addition to VU meters, Dolby 
and automatic peak limiting, automatic 
stop in all modes, “memory” tape counter, 
lockable pause button, microphone mixing, 
line output control, etc. 

In terms of specifications, the TC-137SD 
falls only slightly short of the 3-head model 
in terms of frequency response: 30Hz to 
15kHz (Din) with standard tape and 30Hz to 
17kHz (DIN) with FeCr or Cr02 tape. 
Signal/noise ratio is much the same at 55dB 
before the application of Dolby, while rated 
distortion is actually lower at 1.7pc. 
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necessary switching to accommodate the 
needs of Cr02 tape, improved formulations 
have maintained ferric tapes in a strongly 
competitive position, with vastly improved 
performance just short of the best Cr02 
tape, but without the need for modified bias 
and equalisation. What’s more, Ferric tape 
is generally less expensive and more widely 
available. 

Sony’s new ferrichrome cassette tape 
seeks to realise the best of both worlds. It 
uses a “strengthened polyester 12u” base 
for maximum reliability and strength, 
along with a two layer oxide coating. The 
main coating is a 5u layer of “gamma 
Fe203” (ferric, iron oxide) with an outer 
coating of lu chromium dioxide. 

The new ferrichrome tape can be used to 
advantage with the same bias and 
equalisation as modern ferric tape, offering 
a small but significant improvement in 
signal/noise ratio and in the extreme treble 
response. In fact, the “ferrichrome” 
position on the new Sony decks does provide 
slight adjustments to bias and equalisation 
to optimise them for the new tape. In these 
circumstances, the machine specifications 
suggest that the end result with ferrichrome 
tape and chromium dioxide tape is virtually 
identical. ® 
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TheAKAI 

Hi-Fi 

Professionals 
have the deal 
for you. 

To be an AKAI Hi Fi Professional, 
you must first become an expert 
on hi fi. Then you must become an 
expert on AKAI. So that the full 
potential of AKAI equipment can 
be passed on to its owner. 

Expertly. Or as we say, 
professionally. 

TheAKAI Hi-Fi Professionals are: 

NEW SOUTH WALES 

Allied Hi-Fi & Records, 330 Pacific Highway, Crows 
Nest 2065. Tel 439 1072; 331 Princes Highway, St. 
Peters 2044. Tel 51 7071 ; Cnr. Townshend & Botany 
Sts., Phillip A C T. 2606. Tel 062-48 8785. Allied Hi-Fi 
Pty. Ltd., 122 Bunda St., Civic, Canberra City A.C.T. 
2600Tel 062-48 8785. Apollo Hi-Fi. 283 Victoria Road, 
Marrickville 2204. Tel 560 9019 Autel Systems Pty. 
Ltd., 639 Pacific Highway, Chatswood 2067. Tel 
412 4377; Ron Chapman & Associates, 880 Hunter 
Street, Newcastle 2300. Tel 049-69 2796; Fidela Sound 
Centre, 93B Liverpool Road, Summer Hill 2130 Tel 
799 2618; Gosford Hi-Fi. 163 Mann Street, Gosford 
2250. Tel 043-25 2222; Hi Fidelity Sound Centre, 
55 Wollongong Street, Fyshwick A.C.T. 2609. Tel 
062-95 3459. Hi Fi House, 118 Keira Street, Wollon¬ 
gong 2500. Tel 042-28 6661 : Hi Fi House. 127 Forest 
Road. Hurstville 2220. Tel 579 4673 ; Magnetic Sound 
Industries. 20 Macquarie Street, Parramatta 2150. Tel 
635 0830; 32 York Street, Sydney 2000 Tel 29 3371. 
Miranda Stereo & Hi Fi Centre Pty. Ltd.. Shop 67, 
Top Level. Miranda Fair. Miranda 2228. Tel 525 7800. 
Mastertone Electronics, 824 Pittwater Road, Dee 
Why 2099. Tel 982 5749. Norman Ross Discounts. 
69-73 Mag "an Street. Lismore 2480. Tel 066-21 2245. 
Photo Art & Sound, 287 Military Road, Cremorne 
2090. Tel 909 1729. Pee Jay Sound Centre. 364 
Argent Street. Broken Hill 2880. Operator -7303. 
Roselands Hi Fi, Gallery Level, Roselands 2195. Tel 
750 6593. Selsound Hi Fi Pty. Ltd.. 619 Princes 
Highway. Blakehurst 2221. Tel 546 7462; 27 Darcy 
Street, Parramatta 2150 Tel 635 9491 Sonarta Music 
Services. 24 Cabarita Ave, Cabarita 2137 Tel 
736 2066 Jack Stein Audio Pty. Ltd., 275 Clarence 
Street, Sydney 2000. Tel 29 6315 Strand Electronics. 
519 Hunter Street, Newcastle 2300. Tel 049-2 5623. 
Sutherland Hi Fi. 5 Boyle Street. Sutherland 2232. 
Tel 521 6926 Warringah Hi Fi. Shop 5, Mona Vale Crt, 
Bungen St., Mona Vale 2103. Tel 997 5313 Duty Free 
Travellers Supplies Ltd. 400 Kent St.. Sydney 2000 
Tel 290 1644 
VICTORIA 

B. J. Douglas Trading Pty. Ltd., 191 Bourke Street. 
Melbourne 3000 Tel 03-63 9321 

QUEENSLAND 

All Chandlers Stores from Tweed Heads to Cairns 
Trevor Stokes. Scarborough Streot, Southport 4215 
Tel 322 880 The Sound Centre. West Street. Mt Isa 
4825 Tel 433 096 Tel Air Electronics, George Streot. 
Brisbane 4000 Tel 217 272 Hendrix Pty. Ltd., 107 
Breakfast Creek Rond. Newstead 4006 Tel 524 355 
Packard — Bell Pty. Ltd., 302 Wickham Street. 
Fortitude Valley 4006. Tel 623 131. Woolwortha (Old) 
Ltd.. Brisbane Station Road, Booval 4304 Tel 81 5 611 
Woolworths (Old) Ltd., 346 Flinders Street, Towns 
ville 4810 Tel 713 171 Catrhpnles Cassette Centre, 
T & G Arcade, Ruthven Street. Toowoomba 4350 Tel 
328 382 Humphrey's Hi Fi Centre, Ruthven Street. 
Toowoomba 4360 Tel 328 288 David Jones Pty Ltd., 
Sydney Street, Mackay 4740 Tel 672 601 
SOUTH AUSTRALIA 

Flinders Trading Co. Pty. Ltd., 66 Flinders Street. 
Adelaide 6000 Tel 223 666b Matrovision T V. 
Rentals Pty. Ltd., 0 11 Reulah Road, Norwood 6067 
Tel 42 2283 

WESTERN AUSTRALIA 

R. J. Douglas Trading Pty. Ltd.. 8H3 Wellington 
Street, Perth 6000 Tel 226 177 

TASMANIA 

Wills & Co. (1864) Pty. Ltd., 7 11 Quadrant. I aunces 
ton 7260 Tel 316 688 
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The Jeweller and the Gem 


The jeweller and the gem are part 
of why AKAI Cassette Recorders 
and Decks deliver such incredibly 
clear sound. Each AKAI GX 
Recording and Playback Head is 
cut by a Jeweller, with such skill 
and precision that the sound 


* After equal use. Enlarged to 800 times 

Gap environs of AKAI Gap environs of 

Single Crystal Ferrite Head Poly-Ferrite Head 

See how AKAI delivers 
cleaner, clearer sound 

reproduced is clearer and cleaner 
than that obtained from any other 
type of head. 

That’s one reason why AKAI 
Cassette Recorders and Decks are 
superior. But it is by no means the 
only one. 

For example: The GXC75D 
(centre) in addition to the GX Head 
has AKAI’s Automatic and Manual 
Reverse Recording and Playback 
System (for continuous playback 
and recording). Plus AKAI’s exclu¬ 
sive ADR (Automatic Distortion 
Reduction) System, which auto¬ 
matically adjusts the recording 
level signal to prevent high 
frequency distortion. The com¬ 
bination of this with the Dolby 
Noise Reduction System, and a 
special Tape Selector Switch puts 
the GXC75D in a class by itself. 

The GXC46 (left) also boasts 
the lifetime guarantee GX Head, 
the ADR System, Dolby Noise 
Reduction and Special Tape 
Switch. As well as the OLS (Over 
Level Suppressor) circuit to elimi¬ 
nate distortion at maximum input. 

Likewise the GXC38 (right) is 
equipped with the GX Head, Dolby 
Noise Reduction, OLS and - a 
Special Tape Selector Switch for 
Cr02 (Cromium Dioxide) tape. 

AKAI equipment (whether 
cassette decks or recorders, tape 
decks or recorders, amplifiers, 


This is the extraordinary AKAI GX Head. Its surface is so hard and dust 
repellent it will always give you new machine performance. 


turntables or speakers) all possess 
similar advanced technical stan¬ 
dards. And all are covered by the 
AKAI Complete Protection Plan 
giving 12 months parts and labour 
warranty, 12 months free insurance 
and a lifetime warranty on the GX 
recording heads. 


Available from selected hi-fi 
specialists. 

Distributed by AKAI Australia 
Pty. Ltd. 

Sydney 61 9881, Melbourne 81 0574, 
Brisbane 44 0171, Adelaide 74 1162, 
Perth 22 5177, Darwin 81 3801, 
Launceston 31 5815 
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Listening to 
music in the home 


When we listen we become engrossed in 
the music and, with good equipment, we 
can often obtain the same satisfaction 
that we would enjoy in the concert hall. 
Of course, there are differences between 
the real and the reproduced. Many of 
these we recognise as such; we come to 
terms with them and they do not intrude 
More serious perhaps are the distortions 
which we do not consciously notice but 
which are nevertheless continuously" 
producing a contradiction between the 


actual and the imagined. They produce 
listening fatigue, a condition detrimental 
to the true objective. These distortions 
have little to do with the popular 
conceptions of HI-FI or LO-FI sound; on 
the other hand they have much to do with 
good or b<}d engineering. 

Write for free illustrated literature to 
British Merchandising Pty Ltd. 

49-51 York St, Sydney. 

Or telephone 29-1571. 





QUAD 

for the closest approach to the original sound 


QUAD is a Registered Trade Mark. 
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FREQUENCY MODULATION BROADCASTING: 


Proposed Australian Standards 


Whether or not an FM/stereo broadcast service is implemented in Australia 
with the speed planned and hoped for, the Australian Broadcasting Control 
Board is moving to fix the standards around which such a service would be 
built up. Draft standards, as set out below, were recently circulated to the 
industry for comment, which must be before the Board not later than 
November 22 next. 


Immediately after the due date, the 
Board proposes to examine the comments, 
alongside the original draft, and to derive 
firm standards for official promulgation. 

The draft standards, as set out below, 
refer primarily to transmission methods 
and therefore to the basis on which 
receivers should operate. Many other 
matters involving technical facilities within 
studios, lines, program links, etc will be the 
subject of separate consideration. 

Examination of the draft standards in¬ 
dicates that Australia will align itself with 
the broad practice of FM/stereo overseas, 
rather than with the standards in any one 
country or group of countries. Thus, the 
standards envisage a full 88-108MHz 
spectrum, which is similar to the USA and 
Canada but wider than European practice 
or domestic Japan. Pre-emphasis will be in 
line with European (and likely future USA) 
practice but provision is envisaged for an 
ultimate supplementary mono channel, in 
line with American practice. “Dolbyised” 
transmission is also in view. 

In short, whereas earlier proposals for a 
second broadcasting systems in Australia 
would have made it unique, the present 
draft standards virtually align completely 
with Japanese export receivers. 

Appended to the draft standards is a table 
of channel numbers and frequency 
allocations. The numbers begin with 
channel 201 (88.0-88.2MHz), followed by 
channel 202 ( 88.2-88.4MHz) and so on. 
Channel 300 neatly occupies the final 
allocation (107.8-108.0MHz). 

For the rest, the draft standards read 
thus: 

These Standards are consistent with 
international Standards for the pilot-tone 
stereophoinic system, thereby ensuring 
maximum interchangeability and utilisation 
of imported equipment and established 
technical developments. Some of the 
parameters of VHF-FM services vary from 
one part of the world to another eg USA, 
Japan, Europe; and in this regard the 
following quantities are proposed for use in 
Australia. 

FREQUENCY RANGE: 88-108MHz 

As used in USA, Canada and recom- 
.mended in McLean report. Japanese 
domestic receivers tune from 70-90MHz, 
but most of their export is to USA 
standards 88-108MHz. European FM 
receivers generally cover 88-104MHz 
(there are relatively few European FM 
stations above 100MHz). The dominant 
use of TV ch5 (101-108MHz) for Phase 1 
of FM development requires receiver 
coverage up to i08MHz. The special 
situation which will obtain in Australia for 


some, if not many, years is that the 88- 
108MHz band will require to be shared 
between TV and FM transmissions. 

DEVIATION: plus, minus.75KHz 

PRE-EMPHASIS: 50 micro-seconds 

Applies in both baseband (L + R) and 
stereo (L — R) channels. Experimental use 


According to Doug Bell of Pioneer 
Efectronics Aust Pty Ltd, awareness of FM 
among hifi dealers and the buying public "is 
taking off like a rocket". In tine with this. 
Pioneer has announced a complete range of 
no less than seven FM/AM tuner amplifiers. 

The range begins with the SX-434 at a 
recommended retail price of $279. Though 
the least expensive of the seven units, the 
SX-434 would nevertheless keep most 
audiophiles more than happy. The FM tuner 
is of modern design with a FET front end, 1C 
and ceramic filters, a sensitivity of 1.9uV, 
excellent selectivity and capture ratio and 
muting. 1C technology is featured also in the 
AM tuner. 

The amplifier section of the SX-434 has 
full input and control facilities, full in¬ 
terconnection for tape decks, provision for 
two pairs of loudspeakers, dick-stop tone 
controls and so on. Power output is 
15 + 15W RMS, and rated distortion level 
0.8pc at full power or 0. Ipc at 1 + 1W RMS. 

From that notable start with the "baby" 
of the range, other models progress as 


of noise reduction systems such as Dolby 
B, accompanied by a reduction in pre¬ 
emphasis to 25 micro-seconds, would be 
permitted. This would be expected to 
make the difference in monophonic and 
stereophonic coverage less obvious. 

POLARISATION; mixed 

Some form of mixed polarisation to 
improve reception in motor vehicles, and 
by hand-held and other portable receivers. 
(Initial transmissions are likely to be 
horizontally polarised, for speed in 
transmitting aerial provision.) 

SUPPLEMENTARY MONOPHONIC 
TRANSMISSION: Optional 


follow: SX-535, 2x20W, $375; SX-636, 
2x25W, $425; SX-737, 2x35W, $519; SX- 
838, 2x50W, $639; SX-939, 2x70W, $739. 

Physically, the tuner/amplifiers are 
obviously part of a carefully planned range, 
with satin finished metal panel, metal knobs, 
black tuner panel with blue-illuminated dial 
scales, and wooden case. The models grow 
in size and facilities commensurate with the 
power and price. 

At the top of the range is the SX-1010 
pictured above —a receiver/amplifier with a 
whopping lOOxIOOW RMS output at a 
recommended retail price of $849. 
However, the purchaser is not buying only 
power output; facilities and specifications 
are also appropriate to a unit in this class. 
For example, distortion is quoted at less 
than 0. Ipc at rated power. Again, the FM 
tuner has a 5-gang capacitor for peak front- 
end performance. 

(Details of any of the amplifiers are 
available from Pioneer Electronics Aust Pty 
Ltd, 256-8 City Rd, Sth Melbourne 3205, or 
from branches in other capitals). 


As used in USA, Canada. It is important 


Pioneer: new FM/AM tuner/amplifiers 
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TEL-14/TWO-WAY 
$29.95 






There's a new name for 
Stereo & Quad Headphones: 


A leading designer and manufacturer 
of quality audio products for 40 years, 
Telephonies now introduces a 
complete line of Stereo & Quad 
Headphones. The same high reliability 
required for airline entertainment and 
communications systems is now made 
available by Telephonies, for home 
md professional use. 

The TEL-111 ELECTRET 
Headphone, for example, incorporates 
the latest advances in electrostatic 
audio reproduction providing flat 
frequency response from 18 to 
24,000 Hz, without the need for the 
conventional electrostatic power 
supply. And it reduces distortion to 
the vanishing point by using a stiff 
featherlight . diaphragm suspended 
between two permanently-charged 
plates. The result is the clean, crisp, 
Telephonies sound, unobtainable with 
any but the most expensive speaker 
systems. 

The TEL-26 DYNAMIC Stereo 
Headphone reproduces sound so 
faithfully that once you hear it, you’ll 
never be satisfied with anything less. It 
has a separate tone control and volume 
control on each earcup to permit 
precise volume, balance and tone 
adjustments. And Telephonies 


mechanical 2-way speaker system gives 
you the 2-way sound without the cost 

For the breathtaking realism of 

Q uadraphonic sound, the TEL-32Q 
►UAD, 4-CHANNEL Headphone has 
two 2-way speaker systems (four 
speakers in each earcup) to let you 


discover sound you’ve never heard 
before. The Telephonies Balance 
Controller lets you sit in your favorite 
easy chair, far from your receiver or 
amplifier, and set the 4-channel 
balance exactly the way you want it. 

The TEL-14 TWO-WAY Headphone 
contains a full 2-way speaker system, 
complete with crossover network in 
each earcup. Deep, smooth bass 
response from the woofers and the 
bright treble highlights of the tweeters 
overlap to make the presence of the 
music felt, just the way the artist 
intended. 

The TEL-29 LIGHTWEIGHT 
Headphone, the “Weight Watcher” 
member of the family is easy on the 
budget Constructed of air-light 
materials for hours of easy listening, 
the Lightweight never disturbs nor 
intrudes on the music, but is not 
completely isolating. A volume control 
on each earcup allows you to adjust 
volume and balance without returning 
to your amplifier. 

If you want to hear Sound the way it 
was recorded, don’t let an ordinary 
Headphone come between you and 
your music. Demand the exceptional. 
Ask for Telephonies. 


a 


a 


a 


AUSTRALIAN DISTRIBUTORS: „„„ 

202 

190 

Electronics Pty Ltd. Ph. 


BID 


40 years of Audio Engineering Excellence 
A Division of Instrument Systems Corporation 

Pelham St., Carlton, 3053 Vic. Ph. 347-8255. 
Willoughby Road, Crows Nest, 2065 N.S.W. 
439-4201 


TEL-29/LIGHTWEIGHT $19.95 


TEL-111/ELECTRET 


TEL-32Q/QUAD, 

4-CHANNEL 

$66.00 


TEL-26 DYNAMIC $36.95 


14 ' ELECTRONICS Australia, October, 1974 




FREQUENCY MODULATION 


for designers of FM stereo decoders to 
take into account the possible presence of 
supplementary transmissions between 
53kHz and 75kHz. 

CHANNELS: 

The channel width shall be nominally 
200kHz. The channel spacing shall be 
200kHz, but a carrier off-set of 100kHz 
may be specified where this is ap¬ 
propriate. 

CARRIER LOCATION, MODULATION: 

The main carrier shall be centrally located 
in the channel and shall be frequency 
modulated by the baseband signal, the 
peak frequency deviation being plus and 
minus 75kHz. 

POLARISATION: 

The polarisation of the radiated signals 
shall be specified by the Board. 

MONOPHONIC TRANSMISSION: 

The baseband signal shall be the audio 
signal components within the band 30Hz 
to 15kHz. Pre-emphasis of the audio 
signal shall be in accordance with the 
impedance/frequency characteristic of a 
series resistance-inductance network 
having a time constant of 50 microsec¬ 
onds. 

STEREOPHONIC TRANSMISSION: 

The pilot-tone system shall be employed 
for the transmission of stereophinic 
signals. In this system the baseband 
signal consists of: — 

(1) A compatible signal M, equal to one 
half the sum of the left-hand signal L, and 
the right hand signal R, which produces a 
deviation of the main carrier of not more 
than ± 67.5kHz, 

(2) Sidebands of an amplitude modulated 
suppressed sub-carrier, the modulating 
signal S of this sub-carrier being equal to 
one half the difference between the left- 
hand and right-hand signals. The sum of 
these sidebands produces a peak 
deviation of the main carrier equal to that 
which the signal S would produce if 
applied to the channel M. The peak 
deviation is not more than ± 67.5kHz. 

(3) A pilot signal having a frequency 
equal to one half of that of the sub-carrier, 
and producing no less than ± 6kHz and 
no more than ± 7.5kHz deviation of the 
main carrier. The frequency of the sub¬ 
carrier, is 38,000 ± 4Hz. The residual sub¬ 
carrier produces a deviation of the main 
carrier of not more than ± 750Hz. 

The M and S channels shall pass audio 
signal components in the band 30Hz to 
15kHz. 

Pre-emphasis of the M and S signals shall 
be the same as that for monophonic 
transmission. 

The phase relationship between the pilot 
signal and the sub-carrier is such that 
when modulating the transmitter with a 
baseband signal for which L is positive 
and R equals —L, the resultant subcarrier 
signal crosses the time axis with a positive 
slope each time the pilot signal has an 
instantaneous value of zero. This con¬ 
dition shaN be met to within a tolerance of 
± 3 deg. for the phase of the pilot signal. 
A positive value of the baseband signal 
corresponds to a positive frequency 
deviation of the main carrier. 

On an experimental basis, the Board may 
permit processing of the L and R signals 
of a stereophonic transmission in ac¬ 


cordance with the Dolby B-Type noise 
reduction system. For such transmissions, 
the pre-emphasis time constant should be 
reduced to 25 microseconds. 

SUPPLEMENTARY MONOPHONIC 
TRANSMISSION 

Transmission of a supplementary 
monophonic program on a frequency 
modulated subcarrier may be authorised 
by the Board. 

The instantantaneous frequency of the 
supplementary sub-carrier shall be 
confined to within the baseband range 
53kHz to 75kHz. 

Modulation of the main carrier by the 
supplementary sub-carrier shall not ex¬ 
ceed + 7.5kHz. 

When transmitting a supplementary 
monophonic program, the total frequency 
deviation of the main carrier by the com¬ 
bined baseband signals shall not exceed 
±75kHz. 

DEFINITIONS 

CHANNEL: A band of frequencies or a 
specified path for the transmission and 
reception of electric signals. 

MAIN CARRIER: The VHF signal- modulated 
by the baseband signals. 


The new Rotel 4-channel tuner amplifier, 
model RX-254, must surely have some claim 
to being one of the most versatile units so 
far offered the hifi fraternity. For radio 
reception, it offers two tuners, one for 
FM /stereo and the other for AM, the latter 
coupled to a flip-up ferrite rod antenna 
attached to the rear panel of the unit. It 
accepts phono, of course, but in-built cir¬ 
cuitry can decode either SW matrix or CD-4 
discrete, or synthesise 4-channel from 
ordinary 2-channel recordings. 

The remaining controls are what one 
might expect on a 4-channel system, 
providing the usual selections of input and 
mode; volume, bass and treble control, tape 
monitor, loudness, front and rear loud¬ 
speaker switching, and front and rear 
phones. But there is more to it than that: 

The volume, selector, mode and function 
controls are all concentric, providing a quite 
novel facility. If operated together, the 
knobs behave as part of a single, integrated 
4-channel system. However, if operated 
independently, the front and rear channels 
can be set up for different roles. Sharing the 
same input, they can be operated at ap¬ 
propriate levels into loudspeakers in dif¬ 
ferent rooms, or into phones and loud¬ 
speakers simultaneously. But, more than 
that, the channels can accept separate 
inputs so that quite different stereo program 
material can be fed simultaneously to dif¬ 
ferent loudspeakers in different rooms. In 
fact, two people, seated side by side and 


SUB-CARRIER: A carrier which is applied 
as a modulating signal to the main carrier. 

PILOT SIGNAL: An unmodulated sinewave 
signal of specified frequency used to 
regenerate the suppressed sub-carrier, or 
to permit detection of suppressed sub¬ 
carrier modulation. 

LEFT-HAND SIGNAL L: The audio signal 
arriving from the left when facing the 
sound source or the speaker system. 

RIGHT-HAND SIGNAL R: The audio signal 
arriving from the right when facing the 
sound source or the speaker system. 

M SIGNAL: L + R divided by 2. 

S SIGNAL: L - R divided by 2. 

BASEBAND: In the process of modulation, 
the frequency band occupied by all the 
signals which modulate the main carrier 

SUPPLEMENTARY MONO PROGRAM: A 
second program intended for non¬ 
broadcast use. 

DOLBY B-TYPE NOISE REDUCTION: A 
process whereby audio signals of low 
amplitude in the band above about 1kHz 
are accentuated prior to transmission, and 
correspondingly reduced in amplitude on 
reception, thereby lowering the level of 
mid to high frequency noise introduced 
during reception of quiet passages. 


wearing phones can be listening to entirely 
different programs. 

Power output available from the RX-245 
is moderate only and obviously limited by 
the supply which can be built into the 
available size. Under forst-case conditions, 
with all channels dully driven by sine wave, 
RMS power per channel is 12W. If two 
channels are carrying most of the load, 
something approaching 20 +20W is 
available into 8 ohms. 

The RX-254 is, of course, only one of a 
large range of Rotel receivers, tuners and 
amplifiers featuring performance and styling 
at a realistic price. 

The RX202 receiver, for example, offers 
15 + 15W RMS and an FM tuner.of high 
performance. IHF sensitivity is 2.9uV, S/N 
ratio better than 65dB and distortion 0.2pc. 
Provision is made for simulated 4-channel. 

The RX402 has up-graded RF per¬ 
formance, negative feedback type tone 
controls and a rated power output of 
20 +20W RMS. 

Next in the range is tne TX602 which 
features a direct coupled amplifier and a 
rated power of 35W RMS per channel. 

There are four separate tuners in the Rotel 
range RT1220, RT622, RT322 and RT222. 
Companion amplifiers — five in all — range 
from the RA211 at 10 + 10W to the RA1210 
at 55 + 55W. 

Details from International Dynamics 
(Agencies) Pty Ltd, 23 Elma Rd, North 
Cheltenham, Vic 3192. 
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SM53 

Unidirectional 

Dynamic 

Microphone 


565 SD 
Unisphere I 


515 SB 
Shure 
Unidyne B 


Prices on 


microphones 
reduced by 
4 \\ upto a 

w 20°/o 


The best in the world are now 20% less! 

Shure microphones — used by Paul Anka and 
other famous artists in show business — are 
recognised as the most dependable travelling 
companion any entertainer can have. 
Now, all models have been reduced in 
price. 

Shure microphones are the lowest cost 
single item in the average system — yet 
their function is critical. In truth, your 
system can be no better than the micro¬ 
phone that originally converts sound waves 
into electrical impulses. In general, 
unidirection cardioid mikes are the most 
expensive; however, some omnidirect¬ 
ional and bidirectional models can cost 
about the same. Where quality is first and 
foremost, we recommend ribbons or 
dynamics. 

ALL SHURE PROFESSIONAL MIKES USE 
SWITCHCRAFT AUDIO CONNECTORS. 

Ask your dealer about the new lower prices. 

® 


545 

Unidyne III 


AUDIO ENGINEERS P/L 

342 Kent Street 
SYDNEY 2000 NSW 


AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HILL P/L 

2A Hill Street 57 Castlemaine Street 1000 Hay Street 

THORNBURY 3071 Vic MILTON 4064 Old PERTH 6000 WA 
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Technical breakthrough or the ultimate gimmick? 

The Leslie Plus 2 
Loudspeaker 

Some sound sources are sharply defined, others are heavily dif¬ 
fused. But what would you think of a source that won't stay still? 

One that seems to change ever so slowly as you listen to a 
sustained sound? Whatever your answer, the question has to do 
with a recent release on the Australian market: the Leslie Plus 2 
quadraphonic sound system. 

By W.N. WILLIAMS 


To turn back the clock, the May 1973 issue 
of our associate journal “Electronics 
News” included the following deliberately 
provocative paragraph on its “Random 
Bytes” page: 

“A recent issue of High Fidelity magazine 
carries a full-page advertisement for Leslie 
loudspeakers — not the well known whirly 
ones used in electronics organs, but solid 
furniture-style models intended for 
domestic stereo and quadraphonic systems. 
The implication of the advert is that a 
patented design largely obviates the 
problems of standing waves in the listening 
room — a claim that seems as credible at 
first glance as antigravity and perpetual 
motion! Whether Australian enthusiasts 
will have an opportunity to judge for 
themselves is another matter. If Leslie 
consumer hifi loudspeakers are being 
marketed in Australia, it is a very low key 
operation ... if we can be permitted the 
pun!” 

That was in May 1973. Some time later we 
had to qualify the phrase “not the well 
known whirly ones” when it became ap¬ 
parent from other references that the new 
Leslie hifi loudspeakers did, in fact, include 
a motor-driven rotating paddle or reflector. 

The reasons for using a rotating element 
in an electronic organ loudspeaker system 
are well known and commonly accepted. 
Heard through fixed loudspeakers, an 
electronic organ can sound rather bland, 
particularly in a small listening area. By 
feeding the signal through a loudspeaker 
facing into a rotating vane, the listening 
area becomes filled with a constantly 
changing pattern of sound, acoustically 
much more interesting. 

A fairly high rate of rotation — typically 
7Hz — gives a “theatre organ” effect. A low 
rate — 1Hz — gives a subtle variation in 
phase which might suggest echoes and a 
more complex sound source — hence a 
larger organ in a larger acoustic en¬ 
vironment ! 

That’s fine and dandy, but why would one 
want to apply the same idea to a home 
music system reproducing normal program 
material? Who in their right mind would 
want a loudspeaker in each corner of the 
room, going doggedly round and round and 
doing its own separate thing? 

In fact, when Rose Music Pty Ltd sent us 


From the outside, the Leslie 
Plus 2 systems are con¬ 
servative. Inside, they're 
something different! 

a pair of the Leslie systems for inspection 
and comment, the reality turned out to be a 
lot less crazy than the supposition. To be 
sure, the manufacturers are extending and 
taking advantage of a technology at which 
they excel, but they have merged it, where 
appropriate, with established technology 

First off, as the name “Plus 2” actually 
suggests, the new Leslie loudspeakers are 
intended primarily to supplement an 
existing high quality two-channel stereo 
system. While the manufacturers would 
probably not object if enthusiasts started 
buying loudspeakers in quadruplicate, this 
is not the thrust of their publicity. It is along 
much more practical lines: 

If an enthusiast has a good 2-channel 
system and wishes to convert to 
quadraphonic, he faces certain options: 



1. To purchase a new 4-channel amplifier 
and a pair of loudspeakers, discarding the 
present amplifier, which may well be a high 
quality unit. 

2. Retain the present amplifier but sup¬ 
plement it with a decoder, a second 2- 
channel amplifier and two extra loud¬ 
speakers. 

With their Leslie Plus 2 system, Electro 
Music / CBS Musical Instruments suggests a 
further option: 

3. Retain the present 2-channel system, 
supplementing it now with a pair of Plus 2 
powered loudspeakers, and later with a 
decoder adaptor to cope with matrix and/or 
CD-4 discrete discs. 

As a first step, the Plus 2 loudspeakers 
are simply installed in the “rear” corners of 
the listening room and interconnected with 
one another, with a mains power point and 



AMPLIFIERS 


2E 


7 


Take the back off the Leslie Plus 2 main cabinet and this is what you find. Real surprise is the 
360-degree phase shifter for the upper register. 
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75 mm., 5MHz 
OSCILLOSCOPE 



The 537 is a small, reliable 
precision instrument and is 
fully backed by the name 
Jacoby, Mitchell. 

VERTICAL AXIS 

Deflection Sensitivity: 10 mV/div. or 
over. Coupling: AC & DC. Frequency 
Response: DC 0-5 MHz. AC 2Hz-5 MHz 
Input Impedance: 1 M-n. ± 2 pF. 

HORIZONTAL AXIS 

Deflection Sensitivity: 200 mV/div. 
Frequency Response: 2 Hz-400 kHz. 
Input Impedance: Approx. 220K-TL 
shunted by 25 pF. 

TIME AXIS 

Sweep Frequency: 10 Hz-IOOkHz and . 
TV horiz. Synchronisation: Internal 
( + & - ) or External. 


For the full details and a demonstration 
contact: 


JACOBY # 

M8TCHELL 


215 North Rocks Rd., North Rocks, N.S.W. 

2151. Phone 630 7400 
OFFICES: Melbourne 41 7551 • Adelaide 
293 6117 • Brisbane 52 8266 • Perth 81 4144 
AGENTS: Wollongong 28 6287 
• Newcastle 61 5573 • Hobart 34 2666 


LESLIE PLUS 2 


with the existing amplifier. The mains 
supply powers the in-built dual amplifier 
while the necessary signals are picked up 
from the existing L and R loudspeaker 
feedpoints. 

The supplementary dual 50W RMS am¬ 
plifier is housed in one of the Leslie 
cabinets, a panel at the rear supporting 
power and mode switches, input connector 
and supplementary volume controls. These 
allow proper left/right front/rear balance 
to be adjusted for acceptable surround 
sound. 

Literature supplied by Rose Music Pty 
Ltd indicates that there are two versions of 
the Plus 2 system. The model 430, supplied 
for our inspection, has two loudspeakers in 
each eabinet — a 12-inch driver handling 
frequencies up to about 800Hz, and a rec¬ 
tangular throated tweeter for the higher 
frequencies. The cabinets each measure 
(approx) 29Vfe x 25 x 18^ inches. 

Model 450 is larger (33 x 29 Vfe x 20 inches) 
and contains a 15in woofer, two 9 x 6in 
midrange and a dome tweeter. 

And here an interesting point emerges. 
When connected in the recommended 
fashion, and simply fed from the existing L 
and R signals, the channels are deliberately 
crossed over. Thus the L signal feeds the 
front left loudspeaker and the diagonally 
opposite rear loudspeaker. Similarly for the 
R signal. The CBS/Leslie wiring therefore 
supports the contention referred to in 
“Forum” that a diagonal connection is to be 
preferred for a surround effect, as distinct 
from simple double stereo. 

If this was to be the end to the Leslie 
proposition, there would be little to 
distinguish it from any other similarly 
proportioned powered loudspeaker — but 
here the vital difference emerges: the 
Series 2 system includes a rotating element 
which modifies the phase and directional 
qualities of the signal being propagated, in 
traditional Leslie style. 

In the model 430, the 12-inch bass speaker 
faces downwards into a moulded rotor 
which reflects the sound through 90 degrees, 
so that it sweeps across the listening area 
horizontally. In the larger model 450, the 15- 
inch woofer also faces downwards but into 
an appropriately large, curved wooden 
rotor. The scanning speed is not specified 
but we would judge it to be similar to the 
slow “celeste” speed provided for organ 
use. 

But that is only half the story. Another 
motor belt drives a large eccentric pulley, 
along with two separate pulleys on 
the underside of a mysterious metal box. 

Removing the lid of the box reveals two 
variable capacitors with driven rotors 
operating at different and constantly 
varying speeds, each scanning four sets of 
stator plates. No circuitry is available for 
the unit but it reminded us strongly of the 
scanning capacitor used in tone-wheel 
Hammond organs to produce phase vibrato. 

Inspection of the output waveform on a 
double-beam oscilloscope suggested that 
the driven capacitors were advancing the 
signals cyclically through 360 degrees, 
producing resultants that were simply 
frequency shifted relative to the inputs. At 
least, that was what it looked like on the 
CRO screen and one could have an in¬ 
teresting argument as to whether the effect 
is a trick of CRO display and whether the 


frequencies are actually being modulated 
by a plus and minus amount. 

With a square wave fed into the 
modulating system, there is a highly 
curious display of the square wave tran¬ 
sients remaining at the original frequency 
while the lower frequency components of 
the same signal move past them at an even 
rate. 

The Leslie literature merely makes 
reference to 360-degree phase shifting and 
leaves it at that. 

Details aside, the end result is that the 
signals fed to the respective tweeters are 
phase modulated at slightly different low 
frequencies, of the same order but not 
necessarily identical to the drum scanners. 
In short, not only do the Leslie Plus 2 
loudspeakers produce an effect of surround 
sound by simple diagonal connection but 
they impart a distinction to the rear sounds 
by random phase modulation. 

Synthetic? Of course it is and it recalls 
some of the early Japanese 4-channel 
synthesisers which envisaged phase modu¬ 
lation of the rear channel amplifiers by 
schemes similar to the organ phase 
modulator described elsewhere. 

But then all quadraphonic sound 
simulated from 2-channel stereo originals is 
synthetic and it is really a matter of how 
you want to go about it. If the alternative of 
mechanically driven phase modulation 
takes your fancy, Leslie can provide the 
wherewithal to give it expression! 

An interesting sidelight is the 
manufacturer’s claim that the rotating 
system defeats the build up of standing 
waves in the listening room. Long term 
maybe, but would it stop single notes from 
exciting a room resonance mode? Here’s 
ground for still more controversy. 

For regular quadraphonic reproduction, 
the Leslie Plus 2 system reverts to a con¬ 
ventional role. A push button on the rear of 
the master cabinet switches off the phase 
modulation, both electrical and mechani¬ 
cal, and arranges the connections so that 
each system receives its appropriate rear 
left and rear right signal, as from a regular 
add-on decoder. 

How does the system appeal? 

As items of furniture, the cabinets are 
substantial and well finished, and ap¬ 
propriate for listening rooms where space is 
not a problem. 

Mechanically, the rotating system is dead 
quiet and there is neither noise nor vibra¬ 
tion to betray what is going on inside, when 
they are being used in this way. 

Heard in isolation, the sound from the 
loudspeakers indicated a good average 
balance between bass, middle and treble, 
although internal design of the cabinet must 
prejudice the very lowest frequencies. But, 
as add-on systems, their general sound and 
lack of obvious colouration should allow 
them to merge with, rather than to domi¬ 
nate, existing installations. 

In full simulation mode? 

Here we had to opt out. While we were 
happy to listen to the speakers separately, 
probe into their mechanics and examine 
thteir drive waveforms, we simply didn’t 
have the space to set them up for a 
meaningful test. And when we asked for 
volunteers to transport, uncrate, instal and 
listen to them in a typical private lounge 
room, there was a chorus of silence! 

So, if you want to hear them for yourself, 
you had best go along to Rose Music Pty 
Ltd, or one of the distributors with the 
appropriate showroom space. ® 


18 


ELECTRONICS Australia, October, 1974 













r 


SUPERIOR 
STEREO 
TURNTABLES 

cno 



BD 2000A BD6000 


Years 

Guarantee 


BA 600 


A manual player of simple trouble- 
free design, featuring: 


• 4 pole synchronous motor. 

• 30.cm aluminium die cast platter 
weighing 1.2 kg. 

• 0.1 % wow and flutter or less. 

• Fitted with MC 10 magnetic 
cartridge with 0.7 mil diamond 
stylus. 

• Overall dimensions: 

460 mm (W) x 357 mm (D) x 
185 mm (H). 


A manual player for the connoisseur 
with advanced tone arm design and 
extremely low rumble. Perfect for 
4 channel. 

• Completely isolated 4 pole 
synchronous motor. 

• Less than .07% wow and flutter. 

• Full anti skating compensation. 

• Fully sprung suspension. 

• Fitted with MC 20 cartridge with 
frequency range to 40 KHz. 

• Stylus cleaner. 

• Overall dimensions: 

500 mm (W) x 405 mm (D) x 
190 mm (H). 


A fully automatic design with a 
simplified mechanism for maximum 
reliability, featuring: 


• Belt driven 30 cm platter weighing 
1.2 kg. 

• Four pole synchronous motor. 

• Less than 0.1 % wow and flutter. 

• Static balance tone arm with anti 
skating compensation. 

• Fully automatic and manual 
operation. 

• Fitted with MC 8 magnetic 
cartridge. 

• Overall dimensions: 

460 mm (W) x 357 mm (D) x 
185 mm (H). 


Price $139 


Price $199 


Price $169 





Sole Australian Distributors & Importers JERVIS AUSTRALIA PTY. LTD. P.O. Box 6, Brookvale, N.S.W. 2100, Telephone 939 2922 
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RUSH THIS BARGAIH 

WE HAVE MADE A ONCE ONLY PURCHASE OF THE FAMOUS TOKAI 1 
WATT 1603 TRANSCEIVER. THERE IS NO CHANCE OF REPEATING THIS 
OFFER. BECAUSE OF STEEP PRICE INCREASES IN JAPAN. 

YOU HAVE BEEN ASKED TO PAY AS MUCH FOR PRODUCTS WHICH DO 
NOT COMPARE IN QUALITY OR PERFORMANCE. HERE'S YOUR CHANCE 
TO BUY A FIRST QUALITY UNIT AS USED BY MANY OF OUR 
GOVERNMENT DEPARTMENTS. SPARES AND SERVICE AVAILABLE. 

AS THIS OFFER IS STRICTLY LIMITED WE REGRET WE CANNOT ENTER 
INTO ANY CORRESPONDENCE. 


TELESCOPIC ANTENNA 


EXTERNAL POWER JACK 
CHANNEL SELECTOR_ 


PUSH-TO-TALK KNOB 


-c 


ON-OFF VOLUMI1 CONTROL 


BATTERY METER 




t 


“ 0 . 

©H 


MICROPHON E JACK 
EARPHONE JACK 


SQUELCH CONTROL 


EXTERNAL ANTENNA JACK 


TONE CALL SWITCH 


ONLY AVAILABLE FROM 

PETER SHALLEY 


127 York St. Sydney. 
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TO 

1 

KAI 1 

FOR CB'ERS & 

IEW 

HAMS 

IS 


A.M. 


15w.P.E.P. 
5 watt 


23 American channels 
synthesizer 

for HAM use, License 
required 

May be purchased with field- 
pack aerial as shown 69 
semiconductors AM Rec Triple 
conv S S B 
Rec Double 
conv 



6 CHANNEL 
FACILITY 
5 WATT BASE 

Power/signal meter 
Squelch. 25 semiconductors 
super-range circuitry 



FULLY PMG 
APPROVED. 


HAMS 


License 

required 



23 American Channels fully 
Synthesized 
5 Watt Transceiver 


Power Signal Meter 
Squelch 32 
Semiconductors 




5W. BASE 


3 Channel facility 
squelch, all metal 
remote mike 1 
B/l speaker 



ONLY IVfc" thick 


Fully PMG 
approved 




OFTEN COPIED 

NEVER 

EQUALLED 

The finest 1 watt T C 

in the world. 1 R D ~7 

This is the ° A r'- 

unit used 7 Watt 

by-many 
government 
departments 
throughout 
Australia 
and 

overseas. 



PILLOWPHONE 



DOUBLE HEADSET 




V 




SPECIAL RECEIVER FOR 
AIRCRAFT 108-175 MHZ & 
SMALL SHIPS 1.6-4.4MHz 

+ BROADCAST 540 - 1600KHZ 
+ SHORT WAVE 4 - 12MC 
+ F.M. 88-108 MC 


WITH 

MIKE 



Midland 
mike for 
transceivers 


PUSH ON AERIALS 





HAND-HELD 

5 Watt BASE 

6 channel 
facility 



lone Call 


22 semi 
conductors 
Power signal 
meter 
All metal 
construction 
Leather 
carrying case 
Sockets for: 

• Ext power 

• Mike 

• PA 
speaker. 


SPECIAL OFFER 
USUALLY $129 


PMG APPROVED 


Q5J 


SURVEYORS 

Where the extreme range of 
the powerful 1 watt is not 
required 


TOKAI’S 
TC 512 

WITH 

14 Semi 
conductors 

Squelch 

2 channel 
facility 



all metal with 
Leather case 
Fully P M G. 
approved 


C.B. receiver 


Pocket size 
XTAL locked 
Superhet 
Indispensible for 
Training Athletes 
Surveyors 
Painters 
Rowers 



ECONOMY 
100.M.W. 
PONY CB16 



Ear piece 
& strap 



TOKAI 

PAGING 

SYSTEMS 


Selective calling voice transmis¬ 
sion long range 5 watt. Do it 
yourself kits. 



PETER SHALLEY 

127 YORK ST. SYDNEY 29 3767 — 29 7021 
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TC-377 

By adding the TC-377 to. your present 
system you can discover a new world of 
high-fidelity listening pleasure. Other 
exciting features: * Precisely engineered 
new Sony Ferrite & Ferrite record and 
playback heads. *3-head system. "Auto 
stop. "Servo mechanical tape back ten¬ 
sion regulator. "Tape selector. * Micro¬ 
phone/line mixing facility. 

Power requirements: AC 100, 110, 120, 
127, 220 or 240V. Tape speeds: 19cm/s 
(7V 2 ips), 9.5cm/s (3 3 A ips), 4.8cm/s 
(1% ips). Frequency response: 20Hz- 
30kHz at 19cm/s. Flutter and wow: Less 
than 0.09% at 19cm/s. Signal-to-noise 
ratio: Better than 55dB. Dimensions: 418 
(W) x 210 (H) x 392mm (D) (16V2 x 8% x 
15%"). Weight: 11.0kg (241b 4oz). 


•A trademark of Dolby Laboratories, Inc. 

S07 


TC-458 

The TC-458, an advanced stereo tape 
deck that’s really feature packed. "Auto 
reverse recording. * Ferrite & Ferrite 
heads. "Closed-loop dual-capstan drive 
system. "AC servo controlled motor. 
"Mike attenuator. *2 FETS in preamplifier. 
"Tape tension regulator. "Line out volume 
control. "Roto Bi-lateral head system. 
Power requirements: AC 100, 120, 127, 
220 or 240V, 50/60Hz. Tape speeds: 
19cm/s (7V2 ips), 9.5cm/s (3 3 A ips). 
Frequency response: With normal tape 
20-25,000Hz at 19cm/s, With SLH tape 
20-30,000Hz at 19cm/s. Signal-to-noise 
ratio: With SLH tape 56dB. Flutter and 
wow: 0.06% at 19cm/s. Dimensions: 
401 (W) x 410(H) x 201 mm(D) (1535 x 16& 
x 11V) Weight: 14.5kg (321b) 


TC-755 

The TC-755, an impressive stereo tape 
deck that embodies all the required fea¬ 
tures for quality recording. 

"Closed-loop dual-capstan drive. "3 fer¬ 
rite heads. "AC servo motor. "lOVk" reel 
capacity, "recording buttons lock for 
recording in the absence of the user. 
"Line out volume control. "3 motors. 
Power requirements: AC 110, 127, 220 
or 240V, 50/60HZ. Tape speeds: 19cm/s 
(7V2 ips), 9.5cm/s (3 3 /4 ips). Frequency 
response: With SLH tape 20-30,000Hz at 
19cm/s, With normal tape 20-25,000Hz at 
19cm/s. Flutter and wow: 0.05% at 
19cm/s. Signal-to-noise ratio: With SLH 
tape 56dB. With normal tape 53dB. 
Dimensions: 435(W) x 451 (H) x 221 mm(D) 
(17V8 x 18 3 4 x 8tt") Weight: 24kg (521b 
15oz). 



for particular people 
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H!FI REVIEWS 


Sony TC-152SD portable 
stereo cassette deck 


Many hifi enthusiasts would like to own a stereo cassette deck with Dolby 
noise reduction and provision for chromium dioxide tape. Until now, these 
facilities were not available in a portable machine, but the new Sony TC- 
152SD fulfils this need. 


In appearance, the Sony TC-152SD is not 
greatly different from any other good 
quality cassette deck except that it follows 
the recent trend to place all the main 
controls on the front panel instead of on the 
top panel. 

Probably most people who buy this 
machine will seldom use it as a portable, 
but will just be content to have it as a high 
performance deck. But if you want to make 
high-quality Dolbyised recordings of live 
music in homes, halls and churches where a 
mains power point is not available, this is 
the only machine that can do it. 

Measurements of the unit are 378 x 108 x 
238mm (W x H x D) and weight is 5.4kg. A 
detachable carrying strap is provided. 

Six levers, which include the Pause 
control and the Eject lever, control the 
transport mechanism. Unlike some decks, 
you can use the Eject lever to flip open the 
cassette well cover to view the progress of 
the tape. The levers have a firm, positive 
action which is easy to get used to. 

A single amplifier and loudspeaker is 
incorporated into the unit for mono 
playback and monitoring during recording. 
In addition, you can monitor or play back 
the stereo signals via a set of stereo 
headphones at fixed volume level. 

Two 6.5mm sockets are provided for low 
impedance microphones. Phono sockets are 
provided for Line inputs and outputs and 
these are paralleled by a 5-pin DIN socket. 
Vertical slider controls are provided for 
setting the recording levels. 

On the top panel are four toggle switches 
for Dolby, Limiter, Bias (normal or Cr02) 
and metering signal selector. 

One of the limitations of portable cassette 
recorders is that their modest supply rail, 
usually 6 to 7.5V, gives them only limited 
signal handling capability. It also makes it 
more difficult to arrange for constant 
current drive to the recording head which is 
desirable for best fidelity. 

While the Sony TC-152SD still uses four 
carbon zinc cells to give a nominal six-volt 
supply, it gets over the problem of low 
voltage by using a DC-DC converter to give 
balanced supply rails of plus and minus 24 
volts. Thus it has no signal handling 
problems at all and is better in fact than 
some exclusively mains-powered units we 
have tested. 

The price for this solution is heavier 
battery consumption. Even with 4 D-size 
cells, Sony claim only 2 hours recording or 3 
hours with their optional rechargeable 


battery pack. We think Sony are con¬ 
servative in these claims, but there is no 
doubt that at an average current drain of 
about 350mA during recording the batteries 
will not last too long. 

Of course, the TC-152SD will run directly 


from the 240V mains supply so that you are 
not always dependent on batteries. 
Strangely though, there is no socket 
provided so that the recorder can be used in 
a car via an adaptor or from a well- 
regulated external supply if you wanted to 
get the very best signal-to-noise ratio. The 
ability to be used in a car we regard as quite 
useful. We will have more to say later about 
signal-to-noise ratio. 

Automatic cut-off is provided for the 
recording or replay modes, but does not 
apply to rewind or fast-forward. This is 
surprising in view of the fact that some 
other portable cassette recorders made by 
this company have automatic cut-off at end 
of tape for all transport modes. 

While the current drain is lower than 
350mA in the rewind mode — it ranges from 
200 to 300mA — it rises to over 400mA at the 
end of tape. When you also consider the 
convenience of not having to standby the 
machine when it rewinds a C120 cassette, 
auto cut-off on all modes is fairly desirable, 
especially in a machine of this price range. 

Continuous illumination of the recording 
level meters is only provided when the 
machine is powered from the mains and is 
in the recording or replay modes. When 
battery-powered in these modes the 
“Light” push-button must be depressed to 
obtain momentary illumination of the 
meters. 


A similar button is provided to check the 
battery voltage. Both of these buttons are 
de-activated when the deck is not in use. 
This means that there is no chance of 
inadvertently discharging the batteries if 
one of the buttons is depressed while the 
machine is in transit or storage. 

When the replay and/or recording levers 
are depressed there is a few seconds delay 
before the circuitry is fully activated by the 
DC-DC converter. This delay can be 
avoided by using the Pause button. This 
gives almost instantaneous tape take-up 
and click-free recordings. 


Removal of the cassette compartment lid 
is easy and enables good access to the heads 
and capstan for periodic cleaning and de¬ 
magnetisation when necessary. 

The base of the deck is easily removed to 
reveal the internal workings. The well- 
screened power transformer is carefully 
oriented and mounted as far away from the 
replay head as possible. Most of the cir¬ 
cuitry is accommodated on two large 
boards and while the inside of the machine 
is fairly crowded, the major adjustments 
(ie, preset pots) are easy to get at. 

Sensitivity for OVU is quoted at 60mV. 
When we fed in this level of signal and set 
the recording level controls at maximum 
we found the VU meters reading about 2dB 
high. Nevertheless we used 60mV as the 
reference level as it meant the unit met its 
specifications for signal-to-noise ratio. 

We measured record-replay frequency 
response at 20dB below OVU (60mV) using 
both low-noise ferric oxide tape and 
chromium dioxide tapes. Using ferric oxide 
tape of an acknowledged good-quality 
brand, the response was 30Hz to 10kHz 
within plus lMzdB and minus 3dB limits. At 
12kHz, the response was lldB down and 
plummeting. Repeating the test with Dolby 
switched in caused only a very slight 
deterioration in the response (ldB at lOkH- 
z). This is not always the case in Dolbyised 
machines. (Continued on Page 23) 
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For the record 


You will do better at your local Ibshiba dealer. 




In Touch with Tomorrow 


Distributed throughout Australia by 


@53 


E.M.I. (AUSTRALIA) LIMITED. 


24 


ELECTRONICS Australia, October, 1974 



















HIFI REVIEWS 


Audiosound Minuette II 
loudspeaker system 

Audiosound Electronic Services have introduced a larger version of their 
successful Motette II which we reviewed in December 1973. Called the 
Minuette II, it is a two way system with dome tweeter and low resonance 
woofer. 


Hie Audiosound Motette II is a compact¬ 
sized shelf-mounting system measuring 280 
x 465 x 235mm (W x H x D). It has a 25mm 
dome tweeter with a large ferrite magnet 
and a long-throw bass unit with an ef- 
fectivecone diameter of 115mm. It too has a 
hefty ferrite magnet. 

To ensure that low frequency per¬ 
formance is well maintained, the enclosure 
is tuned by a port 155mm and 50mm long. 
The internal volume of the enclosure is 21.6 
litres (0.76 cu ft) and this is well filled with a 
coarse felt material for acoustic damping. 
Hie result is a rigid, very “dead” non¬ 
resonant cabinet which is desirable so that 
the cabinet does not add colouration to the 
sound. 

Grille cloth is an acrylic scrim material 
glued to a frame which is a neat push-fit int 
the front of the enclosure. Colours available 
are Black, white, green, blue and gold. As 
we remarked in our previous review of the 
Audiosound Motette system, the use of 
acrylic scrim material is an excellent 
choice for grille cloth — it is acoustically 
transparent and is easily replaceable at low 
cost if it is inadvertently damaged or you 
want to change the colour. 

Perhaps the most important feature of the 
Minuette is unseen — the cross-over net¬ 
work which operates at 3kHz. This has no 
less than sixteen elements; air-cored 


chokes, polyester capacitors and 
wirewound resistors. 

Signal coupling to the woofer is rolled off 
at 6dB per octave below the cross-over 
frequency of 3kHz. Because the tweeter is 
apparently more sensitive than the woofer, 
it is fed via a fixed attenuator and thence 
via an 18dB/octave Butterworth filter with 
a “corner” frequency of 3kHz. 



The term Butterworth is applied to second 
or higher-order filters (with slopes of 12 
dB/octave or more) which have a very flat 
frequency response within the passband, 


good phase characteristics and a sharp 
“comer” characteristic. We gather that 
most loudspeaker designers seldom design 
their cross-over networks to give But¬ 
terworth characteristics. 

In addition to the above the cross-over 
network also incorporates phase and im¬ 
pedance equalising components for both the 
tweeter and woofer. Hence, we should 
expect a very flat impedance curve? Right. 
We measured the impedance curve and 
found it remarkably constant and never 
drops below 6 ohms. Nominal impedance is 
8 ohms. 

Free-air resonance of the woofer is bet¬ 
ween 40 to 45Hz and in the enclosure it is 
tuned to give two very well-damped peaks 
(in.the impedance curve) at 70Hz and 30Hz. 

Power rating of the Minuette enables it to 
be used with amplifiers with power outputs 
of up to 40 watts RMS. Indeed, if best results 
are to be obtained from it, the amplifier 
should be capable of at least 30 watts RMS 
per channel and have good damping factor 
at low frequencies. Naturally, Ausiosound 
are quick to recommend their own LJD30 
amplifier (reviewed December 1972). 

Tested with a sine wave oscillator and 
high power amplifir we found the frequency 
response of the Minuette II system to be 
very smooth and without any obvious peaks 
or troughs. By comparison with the Motette 
it is less prominent in the upper treble 
region and nas a better bass balance. Bass 
is well maintained to below 40Hz. 

On music signals, the Minuette gives a 
very satisfying account of itself, clean and 
with no need for bass boost. And transient 
response is also good. For best results, it 
should be mounted on shelves or on a stand 
so that it is about 30cm off the floor and 
away from the comers of the room. 

Conisdering the price of imported units 
against which it is competing, the recom¬ 
mended retail price of $1% per pair still 
seems quite reasonable. So if you want a 
pair of compact loudspeaker systems 
capable of really good sound, you could do a 
lot worse than consider these units from 
Audiosound. 

All enquiries regarding these products 
should be directed to the manufacturer at 
the showroom, Audiosound Electronic 
Service, 148 Pitt Road, North Curl Curl, 
NSW 2096. (L.D.S.) 


SONY TC-152SC From p23 

While there is nothing remarkable about 
the response with ferric oxide tape, the 
chromium dioxide tape performance was 
very good, considering that it uses the same 
equalisation for both tape types. 

We measured the response with Cr02 from 
40Hz to 15kHz within plus 2dB and minus 
2dB limits. At 18kHz, the response was 23dB 
down. Again, there was only very slight 
deterioration when Dolby was switched in. 

With Dolby noise-reduction switched out 
we measured signal-to-noise ratio at minus 
49dB unweighted. With Dolby switched the 
measurement was improved to 52 or 54dB 
depending on which channel was used. But 
to eliminate the last vestige of hum on 
recordings, batteries had to be used. This 
improved the signal-to-noise ratio to 54 or 
56dB depending on which channel was 
measured. 

A quick look back through our cassette 
deck tests indicates that the Sony TC-152SD 
is one of the best in regard to signal-to-noise 


ratios and frequency response. All this and 
portable too! One wonders what some of the 
other manufacturers have been doing. 

In view of the fact that the TC-152SD does 
not have LED overload indicators we found 
the Limiter switch very useful. It performs 
very well and does not act at all until the 
signal rises above OVU. Above this, it can 
handle signals as much as plus 40dB above 
OBU with no trouble while still keeping 
distortion commendably low. The normal 
level of distortion for signals below OBU is 
between 1 and 2pc. 

Separation between channels was good, 
ranging from 22dB at 10kHz to 40dB at 
100Hz. Wow and flutter and speed 
regulation with failing batteries is also good 
with the electronically regulated DC 
transport motor. 

We had a few niggles with the recorder in 
use. For one, it is susceptible to radar in¬ 
terference, although not markedly so. And 
the recording level controls have to be set at 
almost the lowest extreme when recording 
via typical stereo amplifiers. 

Sony state that the deck must be mounted 


at least 30cm away from the amplifier or 
other mains-operated device to ensure that 
hum induction is not a problem. TTiis is the 
case with most cassette recorders, but this 
is the first time we have seen a manufac¬ 
turer make mention of it. 

Coupled to a quality stereo system and 
used with Chromium dioxide tape and 
Dolby noise reduction, there are only subtle 
differences between first-class discs and 
tape copies of them. 

Summing up, the Sony TC-152SD could 
well be the first choice of many people as 
the quality cassette deck for their stereo 
system. But with a couple of good quality 
microphones you can go out and make 
really first-class recordings almost 
anywhere. 

Recommended retail price of the TC- 
152SD including sales tax is $399. 

Further information on the Sony TC- 
152SD portable stereo cassette deck can be 
obtained from hifi retailers or from the 
Australian distributors of Sony products, 
Sony Kemtron Pty Ltd, 469-475 Kent Street, 
Sydney, NSW 2000. (L.D.S.) $ 


ELECTRONICS Australia, October, 1974 


25 










M2 




News Highlights 



Electronic sensors monitor coal mine conditions 



Dr Melvin D. Aldridge (right) and two graduate students examine the computer readout 
derived from the new electronic coal mine monitoring system. 


For the first time in the history of coal 
mining, the concentrations of methane and 
oxygen, the presence of carbon monoxide, 
air flow and pressure changes, and the 
temperature and relative humidity of an 
active coal mine are being monitored 
continuously by a computerised electronic 
monitoring system. 

Developed at West Virginia University’s 
(WVU) Department of Electrical Engin¬ 
eering under the direction of Dr Melvin D. 
Aldridge, the new system is designed to 
monitor the onset of potentially dangerous 
conditions in coal mines in an effort to avoid 
some of the tragic accidents that have 
occurred in large coal mines in the past. 
Basically, it consists of a group of sensors 
placed at strategic locations, data relay 
stations and a digital computer at a central 
location. The computer has been 
programmed to process the data and 
determine when and where abnormal 
conditions exist, and to alert mine per¬ 
sonnel. 

Seven types of sensors are used in the 
system — one each for monitoring methane, 
oxygen, carbon monoxide, temperature, 
relative humidity, air velocity and 
pressure. The first five of these sensors are 
contained in a single package which is used 
in conjunction with the air velocity and 
pressure sensors. When a dust sensor that is 
compatible with the rest of the system is 
developed, it will also be incorporated into 
the system. 

The sensors incorporated into the WVU 
system are as follows: 

• a catalytic hot-wire sensor for measuring 
methane concentrations; 

• an electro-chemical cell to monitor 
oxygen levels; 

• a colormetric light transmission device to 
detect carbon monoxide; 

• wet-bulb and regular electronic ther¬ 
mometers to measure temperature and 
relative humidity; 

• a hot-wire anemometer to measure air 
velocity; and 

• a transducer to measure air pressure. 

For evaluation purposes, components of 

the system have been installed in WVU’s 
Engineering Sciences Building and in the 
Federal No. 2 Mine near Miracle Run, West 
Virginia. The system has been in operation 
since November 16, 1972, and thus far no 
serious technical or operational problems 
have been encountered. 

In addition to the sensor packages, a data 
relay station is located in the mine. Data 
from the sensors is relayed from the station 
by means of a telephone cable to the 
computer in WVU’s Engineering Sciences 
Building. The relay station is a Bristol 
Datamaster Model 426 transceiver. 

All of the sensors except those for air 
velocity and pressure are housed in a 


special box that has a pump and a filter. The 
pump draws the air into the box for testing, 
while the filter keeps the dust out. A 
pressure switch in the box indicates when 
the filter is becoming clogged. By turning 
off the pump, an operation which can be 
carried out remotely at the computer 
station, the dust falls off the filter and 
operations can be resumed. 

The only maintenance required for the 
sensors is to refill the water that is used in 
the wet-bulb thermometer and to change 
the colormetric disk that is used in the 
carbon monoxide detector — both about 
every six months. 

The computer used in the system is a 
Digital Equipment Corporation PDP11/20. 
Several pieces of auxiliary equipment are 
also used. These include an analog-to- 
digital converter that enables barometric 
pressure and wind gusting measurements, 
which are carried out at the Engineering 
Sciences Building, to be incorporated with 
the other data. 

In the test system, the computer readout 
is made through a standard teletype. 
Programs are now being developed to 
enable the computer to type out messages 
that would be readily understood by mine 


personnel. In future systems, a large mine 
map could be used to display measured data 
and, by using pushbutton controls, ex¬ 
perienced mine personnel could easily be 
trained to operate the monitoring system. 

Besides helping to prevent fires, ex¬ 
plosions and other accidents, minute by 
minute records of conditions in a mine 
before an accident may enable the causes to 
be better understood, thus helping prevent 
future accidents of the same type. Fur¬ 
thermore, an analysis of daily and weekly 
changes in air resistance and methane 
liberation should also help mining engineers 
to plan future ventilation needs for a par¬ 
ticular mine. 

Other members of the WVU research 
team besides Dr Aldridge are Dr Walton W. 
Cannon, chairman of WVU’s Department of 
Electrical Engineering; Dr Nelson S. 
Smith, who developed the electronic cir¬ 
cuits for the sensors; Dr Robert E. Swart - 
wout, who directs the computer 
programming; and Professor Donald T. 
Worrell, who was in charge of testing the 
sensors and who designed the unique 
filtering system for the sensor housing. 

The research project is being sponsored 
by the US Bureau of Mines. 

—George E. Toles. 
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Electronic "ear" monitors heart defects 

A minicomputer with a supersensitive 
"ear” is helping researchers at the 
General Electric Research and 
Development Center identify heart 
defects that can escape detection during 
routine electrocardiographic (ECG) 
examinations. 

Although similar in principle to the 
stethoscope, the new technique can 
provide physicians with a much broader 
and more accurate range of heart sounds, 
all fully computer-analysed for on-the- 
spot interpretation and diagnosis. The 
data then can be accurately interpreted 
by family physicians and cardiac 
specialists alike. 

The new GE technique, a form of 
phonocardiology, is designed to sup¬ 
plement rather than replace ECG 
examinations and is expected to be 
clinically qualified and ready for wide- 
scale application within two to five years. 

Once a serious heart ailment has been 
detected, the GE technique can also be 
used to evaluate its severity, thus 
reducing the need for complicated 
catheterisation procedures that require 
the injection of chemicals through tubes 
inserted into the heart. 



Key to the new technique is a small 
electronic sound sensor which is placed 
directly on the patient’s chest. The sensor 
detects sounds in the frequency range of 
one to 1,500Hz compared to the 30 to 500Hz 
normally “heard” with an ordinary 
stethoscope. These sounds are converted 
into digital signals, fed into a computer 
and analysed, and the results im¬ 
mediately printed out. 


Accelerometers 
for Mars Landers 

The Bell Aerospace Division of Textron, 
Buffalo, New York, has completed a con¬ 
tract for the delivery of accelerometers for 
NASA’s Viking Project. Thirty of the 
company’s Model IX accelerometers have 
been built and delivered over the last 24 
months. 

The accelerometers, which are in¬ 
struments that are extremely sensitive to 
changes in acceleration, will be used in the 
inertial reference unit of NASA’s 
Viking/Mars Lander, an unmanned 
scientific spacecraft scheduled to make a 
soft landing on Mars in 1976. The in¬ 
struments will be used in the Viking/Mars 
Lander to measure the atmospheric density 
of Mars, to control the landing retro 
engines, and to orientate the spacecraft 
during landing. 

Paul L. Klingenmeier, technical director 
for the accelerometer program, said four 
Model IX units will be carried on each of 
two Viking Landers. The fourth ac¬ 
celerometer provides a redundant unit for 
the main thrust, or up-down, axis. 
Redundancy is essential to assure mission 
success as man-made correction com¬ 
mands cannot reach Mars in time to be 
useful. 

The Viking Project has produced 
stringent environmental requirements for 
the Model IX. For example, each in¬ 
strument must be capable of withstanding 
many hours of plus 128deg C sterilisation 
temperature exposures. Every part of the 
Viking Lander is sterilised before launch to 
assure that Mars will not be biologically 
contaminated by these remote unmanned 
exploration probes. —George E. Toles. 

Computer pen inputs 
hand-printed data 

A computer pen, initially developed at 
Stanford Research Institute (SRI), is to be 
marketed by a Sunnyvale, California firm, 
Xebec Systems Incorporated. 

Trademarked Alphabec-70 by Xebec, the 
system utilizes a special ballpoint pen and 
recognition circuitry that translates hand¬ 
printed data into computer language, 
making it possible to enter hand-printed 
data instantaneously into a data processing 
system. In remote locations, the data can be 
recorded for later transmission to the data 
processing center. The first Alphabec-70 
data entry systems to be manufactured will 
have 16-character capability (10 digits and 6 
control symbols). 

The pen system eliminates keypunching 
and all other keyboard-based procedures in 
data entry. It promises to expedite field 
data collection in such applications as 
utility meter reading and sales order entry 
by delivery routemen. It is also applicable 
to banking, telephone call logging, In¬ 
ventory control, and industrial data 
collection. 

Xebec, a 5-year-old firm established to 
design and manufacture computer 
peripheral equipment and control systems, 
including moving head disks, flexible disk 
and magnetic tape systems, recently signed 
a licensing agreement with SRI for the 
development, marketing and sub-licensing 
of the system. The first systems will be 
ready for marketing by the first quarter of 
next year. 


UHF TV transmissions 
within five years 

A first step towards the future in¬ 
troduction of some television services in the 
UHF band has been taken by the Australian 
Broadcasting Control Board which has 
determined the channelling arrangements 
for UHF television. 

The Chairman of the Australian Broad¬ 
casting Control Board, Mr Myles Wright, 
recently announced that the Board has 
issued a new edition of its “Technical 
Standards for the Australian Television 
Service”. The revised publication (fourth 
edition June 1974) has become necessary in 
consequence of a recent Board deter¬ 
mination that it would be necessary to in¬ 
troduce television services in the Ultra High 
Frequency band within the foreseeable 
future. 

The UHF channelling arrangements, 
which have the support of representatives 
of the Australian television industry who 
were consulted on the question, envisage 32 
new television channels, numbering 28-32 
and 39-63 in the frequency bands 526-582MHz 
and 614-814MHz, and will supplement the 
existing 13 channels in the Very High 
Frequency (VHF) band. The non- 
continuous numbering system for the UHF 
channels arises from the desirability of 
arranging for uniformity between 
Australian channel numbering and 
frequency allocation and the present 
overseas (European) practice. 

Mr Wright went on to say that the Board 
has not, as yet, authorised any broadcasting 
type services in the UHF band, but an¬ 
ticipated the need to do so for new types of 
television services — possibly in about five 
years time. However, within a shorter 
period, it was likely that the Board would be 
authorising UHF transmissions to sup¬ 
plement existing VHF transmissions for 
“fill-in” type services where existing 
reception was poor. Although 13 channels 


were originally provided, in accordance 
with the recommendations of the recent FM 
Inquiry, no new services will use Channel 5 
in the future and many existing services on 
this channel will have to change to an 
alternative channel to make way for the 
introduction of FM broadcasting. 

Mr Wright drew attention to the fact that 
the ultimate introduction of television in the 
UHF band will be influenced greatly by 
growth in the numbers of home receivers 
capable of UHF reception. “The Board has 
been discussing this situation with the 
television industry in recent months” he 
said, “and the introduction of colour 
television, which will cause the majority of 
viewers to replace their receivers within the 
next few years, presents a unique op¬ 
portunity to create a substantial population 
of UHF equipped receivers”. From its 
discussions, the Board understands that 
many colour television receivers now 
coming on to the market are either capable 
of UHF reception or can have the UHF 
channels added at a later date with 
minimum expense and without major 
modifications being necessary to the 
receiver. 


CETIA 1974 

Technological progress in many 
fields, coupled with computer 
management needs, will be covered at 
the 5th International Control Elec¬ 
tronics Telecommunications In¬ 
struments Automation (CETIA) 
Exhibition and Convention which will 
be held from 7th to 11th October, 1974, 
at the Exhibition Buildings, 
Melbourne. 

On show this year will be colour 
television equipment, electronics 
equipment and components, scientific 
and industrial instruments, process 
and pollution control equipment, 
communications equipment and 
computers. 
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NEWS HIGHLIGHTS 


AWA colour orders reach $12 million 


Orders for colour television equipment 
secured by AWA in Australia and New 
Zealand have so far totalled more than $12 
million. These orders include 120 Mark VIII 
colour cameras, ten outside broadcast (OB) 
colour television vehicles, and a wide range 
of studio equipment. 

AWA (New Zealand) Ltd, acting on behalf 
of Marconi Communications Systems Ltd 
has won a major share of orders placed by 
the New Zealand Broadcasting Corporation 
for television equipment for the Dominion’s 
colour service. So far, orders have been 
received for three OB vehicles, each with 
four Marconi Mark VIII colour cameras. 
Two of these have already been delivered to 
the Corporation, and were the mainstay of 
the Corporation’s colour programming for 
the Commonwealth Games. 

To date, a total eighteen Mark VIII studio 
cameras have been sold in New Zealand 
together with two integral auto-telecine 
machines. The telecines have been installed 
and six of the 18 cameras delivered. 

It is also worth noting here that AWA is 
now marketing the recently released 
portable version of the successful Mark VIII 
camera. The new unit, pictured at right, is 
designed for either hand-held or tripod 
applications, and retains the Mark VIII 
features of automatic alignment and 


I 



automatic colour balance. In addition, the 
unit can be connected to a standard Mark 
VIII camera control unit. 


The camera head contains the optical 
assembly, three one-inch lightweight 
scanning yokes, and four printed boards 
containing the necessary scan circuits, tube 
supplies and amplifiers. The head is con¬ 
nected to an auxiliary pack via a 13mm 
diameter cable up to 50 metres long. In 
operational conditions, the auxiliary pack 
may be carried in a harness by either the 
cameraman or his assistant. 


Quartz crystal watch 
has LCD readout 

A new range of solid state digital watches 
with liquid crystal displays has recently 
been introduced to Australia. 

Designated the “Minipet Exetron,” the 
new watches are fully solid state and have 
no moving parts. They are timed by a 
32,786Hz quartz crystal operating in con¬ 
junction with a single CMOS integrated 
circuit performing the required frequency 
divisions. 

The liquid crystal display provides good 
readability in all light conditions whilst 
minimising current consumption. The unit 
is powered by a 1.5V silver oxide cell which 
lasts for approximately one year. 

Minipet is represented in Australia by 
Landshire Industries who are located at the 
Park Regis, Suite 272, Park St, Sydney. 



New computer memory 
uses optical techniques 

According to NASA’s Dr Bernard Rubin, 
scientists at Battelle Memorial Institute’s 
Columbus, Ohio, laboratories are now 
perfecting a technique for NASA that could 
lead to more compact and reliable data 
storage systems in computers. These would 
be superior to those now available using 
electrical and magnetic memory systems. 

The new technique uses organic materials 
whose chemical reactions can be 
manipulated by low-power lasers to 
produce phase holograms. Phase 
holograms are optical image-storing units 
created as a result of a chemical reaction to 
selected laser light wavelengths. Each 


hologram will hold 100 million pieces of 
information per square centimetre. 

Besides increasing storage capacity, the 
new technique will be more economical 
because the organic materials used are 
cheaper and more readily available than 
conventional inorganic optical materials. 
Furthermore, the energy required for 
forming holograms is considerably less 
than that needed for memory systems in 
conventional computers, permitting the use 
of compact, economical, and reliable 
lasers. 

The practical implementation of the 
concept, based on optical rather than 
conventional electrical or magnetic 
techniques, appears to promise high- 
density memories, with the added ad' 
vantage of a minimum of moving parts. 


Torrid test for 
Helios prototype 

Parts of a prototype Helios spacecraft 
reached a blistering 370deg C (700deg F) 
during recent tests in the 8-metre space 
simulator at NASA’s Jet Propulsion 
Laboratory (JPL), Pasadena, California. 
The German-designed spacecraft withstood 
six days of testing, and was proclaimed 
ready for the extreme temperatures it will 
encounter during an unprecedented journey 
to within 45 million km of the Sun. 

The simulated solar radiation which 
Helios survived in the JPL vacuum 
chamber was equivalent to 11 times the 
solar intensity at the outer edge of the 
Earth’s atmosphere, and is referred to by 
space scientists as “11 suns.” This intensity 
is the highest achieved in the JPL space 
simulator to date, the previous high being of 
the order of 6M> suns, which was achieved 
during tests on the Mariner 10 spacecraft 
prior to its successful trip to Mercury 
earlier this year. 

The solar simulation tests are ac¬ 
complished by employing a battery of 
xenon-gas arc lamps whose combined light 
output is directed through a focussing lens 
and onto a 5-metre collimating mirror, 
from which it is reflected into the test area 
and onto the spacecraft. The Helios 
prototype was spun at a rate of 60 
revolutions per minute during the tests, 
simulating the procedure adopted to keep 
the spacecraft from burning up as it nears 
the Sun. 

The first Helios spacecraft, Helios A, is 
scheduled for launching from the Kennedy 
Space Center in late October, 1974. A second 
craft, Helios B, is scheduled for launch in 
late 1975. 

NASA launches 
new weather satellite 

For the first time, transmission of day 
and night pictures from synchronous orbit 
is planned from a NASA weather satellite 
which has just been stabilised in an orbit 
over the equator at 45 degrees west 
longitude. 

Previously, NASA’s most advanced 
weather spacecraft could transmit weather 
pictures by day or night, but their inclined 
c -bits precluded the continuous, unin¬ 
terrupted transmission which is now 
possible with Synchronous Meteorological 
Satellite-1 (SMS-1). 

SMS-1’s first assignments are to return 
cloud cover photos and transmit other data 
in support of an international investigation 
of weather in the Earth’s tropical belt. 
Following these investigations, the satellite 
will be moved to 70 degrees west longitude 
to become part of an operational system of 
the National Oceanic and Atmospheric 
Administration. Operating in this role, the 
satellite will provide continuous ob¬ 
servation of the United States and adjacent 
ocean areas. 

SMS-1 was launched from Cape 
Canaveral, Florida, on May 17, and, 
although initially placed in a lower orbit 
than expected, it was subsequently 
manoeuvred by on-board hydrazine gas jets 
to the required altitude of 35,786 kilometers 
(21,471 miles) over the equator. From this 
perch, keeping speed with the rotating 
Earth underneath, the spacecraft has been 
returning excellent pictures of the Western 
Hemisphere every 30 minutes. $ 
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Plessey knife and fork connectors are pari of 
the wide range of multi circuit connectors 
marketed by Plessey Australia, Components 
Division They are available in standard 20. 
40 and 80 way sizes. 


Internationally recognised “RACINE" 
hydraulic pumps and valves are sold and 
serviced throughout Australia by Plessey 
Australia. Telecommunications Division. 
Meadowbank. NSW. 


These NF.C solid tantalum capacitors are 
designed for decoupling, by pass, blocking 
and filtering applications in both professional 
and domestic electronic equipment. They are 
but one of the extensive range of 

K ofessional components available from 
essey Australia. Comnonents Division. 


Illustrated is the MRT 40 mobile 2 way radio 
system with an SC 201 Decoder fitted 
Developed by Plessey Australia Electronics 
System, Richmond. Victoria, the system 
employs a method of selective calling whereby 
each operator receives only those messages 
specifically directed to him. 


Marketed by Plessey Communication 
Systems, tlx* Facsimile Remote Copier is a 
desk top copier capable of transmitting and 
receiving over public or private telephone 
lines, printed written or graphic material 
within minutes. 


This radio paging miniature receiver uses the 
most advanced electronic circuitry to 
maximise efficiency in the location of staff. 
This inductive loop system is available from 
Plessey Communication Systems. 


Marketed by Plessey Australia, Components 
Division the ‘Magispark’ is a compact 
electronic gas lightei providing a continuous 
spark suitable for use hi kitdiens, on boats, 
caravans and for outdoor stoves and gas 
barbecues. 


Designed and manufactured kxally. Plessey 
hydraulic cylinders and presses an* available 
for a variety of industrial and mobile 
applications The cylinder illustrated is just 
ixie of tlx* wide range availabk* from Plessey 
Australia Telecommunications Division. 
Meadowbank. NSW 


APP70/RI 






Pollution-free vehicle 
runs on stored heat 


With increasingly strict governmental regulations on vehicle emission levels, 
and the need to conserve our dwindling supply of fossil fuels, the race is on to 
develop viable alternatives to the internal combustion engine. This article 
discusses one new engine currently under development. It is powered from a 
source of stored heat, and is pollution and noise free. 


by DAVID SCOTT 


Take an engine that runs on heat derived 
from any source — gasoline, oil, steam, the 
sun — and couple it to a new kind of heat 
storage device that has recently been used, 
among other things, to store solar energy 
for home heating. The result is a new 
automobile engine that seems to be the best 
combination of all possible worlds. 

It’s as quiet, clean, and vibration-free as 
an electric vehicle, but has the “pep” and 
range of a conventional gasoline-powered 
car. And it’s not just a theoretical concept. 
At Philips Research Laboratory in Aachen, 
Germany, I recently saw half of this 
remarkable system: a thermal sponge that 
can be slotted into a car in place of the 
petrol tank and hold enough energy to drive 
a car for hundreds of miles. And in Ein¬ 
dhoven, the Netherlands, I saw the other 
part: a Philips swashplate Stirling-cycle 
engine. 

The whole idea, of course, is strictly 
experimental. But this dark-horse com¬ 
bination could become a front runner in the 
race to build an economic no-pollution car. 

The concept of storing energy for sub¬ 
sequent use is hardly new — the electric 
battery embodies this principle. However, 
for use in a car, a power source must meet 
some quite stringent requirements: it must 
be light and compact, have a large 
capacity, and be capable of rapid 
recharging. Philips researchers figured 
heat storage could be the answer. 


Their starting point was to find a sub¬ 
stance with a high melting point and utilize 
the high heat of fusion. This occurs at the 
eutectic point, the precise temperature at 
which the solid and liquid states of a sub¬ 
stance can exist alongside each other. That 
temperature is constant, just as in a glass of 
ice water until the last speck of ice melts. 
Latent heat is given up at this point, and can 
be drawn off in large quantities until the 
material solidifies fully and the tem¬ 
perature starts to drop. 

The search narrowed down to fluorides of 
lithium, sodium, and magnesium, which 
have higher heat capacities than any other 
known compounds. One substance tried is a 
mixture of lithium and magnesium 
fluorides, which has a eutectic melt point of 
746deg C and a higher heat of fusion per unit 
weight than the other salts. 

Its energy storage capacity is 
phenomenal. The effective energy it can 
store in terms of kilowatt-hours is about 10 
times that of a lead-acid battery per unit 
weight and volume. That means faster road 
speeds than with an electric car, and a far 
greater range on one charge. While lithium 
is a rare and expensive element, its content 
in the mixture can be kept to about 10 
percent by weight to keep cost down. 
Alternatively, cheaper materials, such as 
fluorides of sodium and magnesium, could 
be used. 

The lab model heat tank I saw at Aachen 



The molten-salt heat storage unit shown 
under test at the Philips Research 
laboratory, Aachen. 


(originally designed as a space heater ) is a 
yard-high stainless-steel cylinder with a 
tubular electric resistance element 
suspended in the centre. To charge it up you 
switch on the central immersion heater 
until the core melts, and you’ve got 
potential energy on tap. Heat losses are 
prevented by first wrapping the container in 
several layers of metal foil, spaced apart to 
avoid thermal contact. 

The assembly is then enclosed in a close- 
fitting outer vessel. As in an ordinary 
thermos flask, air in the interspace is 
evacuated to stop convection. 

The insulation in the automotive version 
can keep the salt hot for one to three weeks, 
according to Philips — far longer than 
necessary for most uses. Charging time will 
run from one hour to overnight, depending 
on the wattage of the heating element and 
the current available. When speed is 
essential, the unit could be designed for 
heating up by a torch-like flame, which 


Combining two new technologies: Stirling engine plus molten-salt heat storage 



CYLINDERS OF 


SWASH-PLATE ENGINE 


HEAT ABSORBING COILS 


—SODIUM VAPOR 
—•> LIQUID SODIUM 


This line drawing illustrates the basic concept 
of the stored heat Stirling engine. Heat to run 
the engine is stored in a sealed cylinder of 
molten salt and is transmitted through a heat 
pipe to the engine as follows: The cylinders of 
molten salt heat liquid sodium in the chamber, 
turning it into vapour. This vapour moves down 
the pipe and gives up its heat at the engine, 
condensing into a liquid again. The liquid 
sodium is absorbed by a wick which lines the 
heat storage and transmission spaces, and 
flows by capillary action back to the storage 
area where the cycle is repeated. The engine is 
" refuelled " by reheating the molten-salt 
cylinders electrically. Later models may in¬ 
corporate fuel-fired heaters to enable faster 
recharging. 
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SWASH PLATE 



EXPANSION SPACE 
HEATER TUBES 


COMPRESSION SPACE 


SLIDER BEARING 
PISTON ROD 


BURNER 


REGENERATOR 


COOLER TUBES 


This burner-powered version of the Philips swashp/ate Stirling 
engine runs on any liquid fuel, produces few pollutants, and is 


almost vibration free. In the version now under under development, 
the burner will be replaced by a molten-salt heat storage unit. 


might take only 10 minutes. The heat is 
transferred from the molten salt to the 
engine via a heat pipe, a remarkable device 
that can transmit 10,000 times as much heat 
as a copper rod of the same size. 

The method for turning off the heat flow to 
the engine has not yet been decided. But 
various methods could be used. For 
example, a chamber built into the heat pipe 
could be alternately filled with hydrogen — 
which transmits heat very efficiently — or 
evacuated to serve as a heat switch. Such a 
system is in use on the laboratory heat- 
storage system I saw in Aachen. In¬ 
stantaneous torque changes are controlled 
easily: to make the engine stop, simply 
lower the pressure of the working gases in 
the cylinders. 

Back at Eindhoven, Dr R. J. Meijer, 
leader of the Stirling Research Group, 
showed me one of the, engines humming 
away on a test bed. Designed for the Ford 
Torino, it was running on diesel fuel. The 
quietness was incredible, the only sound 


being a subdued moan from the burner 
blower. 

Since there’s no crankshaft on the swash- 
plate engine, as on the older rhombic-drive 
designs, there are no gears to whine and the 
bearing forces are sliding rather than 
oscillating. With continuous combustion 
there are no explosions, so no muffler is 
necessary. The heat store is still some way 
ahead, but it will make the engine virtually 
silent as well as pollution-free. 

Dr Meijer’s team started work on this 
concept in 1968, and three of these 60-hp 
engines, each with a total displacement of 
264cc, have now been built. Together they 
have run up well over 3,000 test-bed hours 
and, since the Ford agreement of August 
1972, have provided valuable data for the 
development of a 170-hp unit. The first 
prototype is currently undergoing 
dynamometer testing at Eindhoven. 

This new Stirling will have a gasoline- 
fired burner so that direct checks on fuel 
consumption against a conventional Ford 
Torino V8 can be made, and refuelling on 



Dr R. J. Meijer of 
Philips examines the 
major components of 
the Swashp/ate 
engine. The heater 
cage is also shown, 
situated on the table 
behind the engine. 
The unit in the 
background is a 
60HP Stirling engine 
used as a basis for 
the design of an 
engine for the Ford 
Torino. 


the road can be simplified. According to 
computer projections the Stirling has a 
clear edge on economy, with an average of 
14.7 mpg in a Torino compared to 12.7 (10.7 
with emission controls) for the base V8. 

Ford wants to match the performance of 
the petrol engine, so the two companies 
have developed a control system to give the 
same acceleration. The Stirling’s throttle 
arrangement is like nothing else. Head 
temperature is kept at a constant 750 deg C, 
and power is regulated by varying the 
working pressure of the gas in the closed 
circuits. 

But simple releasing of gas into an ex¬ 
ternal reservoir and then pumping it back to 
change the speed would be too slow. So 
engineers have developed a system with a 
reserve of extreme-pressure gas stored in a 
small bottle. Valves discharge this gas 
instantly into the working circuits when you 
hit the throttle, and return it just as fast 
when you ease off. Reaction time from idle 
to full torque is no more than a tenth of a 
second 

Other development work has been on the 
tr icky geometry of the swashplate, bearing- 
pad material, lubrication, and design of the 
heater cage. Water-cooling the Stirling has 
presented special problems because all of 
the closed-cycle gas heat has to be 
dissipated by the radiator — there is no 
exhaust in the stored-heat engine to carry 
part of it away as in an internal-combustion 
engine. So Philips has designed a “folded- 
front” radiator with over twice the 
dissipation rate of a conventional radiator. 

In concept, then, the new engine looks 
promising as a viable alternative to the 
present internal combustion engine, and 
could form the basis of future generations of 
cars. However, much research work 
remains to be done. 


Reprinted from “Popular Science,” by 
arrangement. $ 
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Global computing utility 
uses earth satellites 


The launching of advanced communications satellites into synchronous earth 
orbit in recent years has placed a new emphasis on the "global village" 
concept. It now seems that the concept of global computing, with satellites 
providing a link between vast computer centres and overseas terminals, will 
become part of this new emphasis. This article discusses one such system 
currently in use by Honeywell. 

by DAVID FRENKEL 


In an effort to convey the future effects of 
high speed international communication on 
a global scale, Canadian professor Marshal 
McLuhan used the term “global village.” 
Honeywell’s Mark III international com¬ 
puter utility embodies this concept today. 
From computer terminals in a large 
number of countries around the world, and 
for the price of a local call and computer 
utility time, one can gain access to 
Honeywell’s computer facilities at their 
“super centre” in Brook Park, Cleveland, 
Ohio. 

You dial up in Sydney (or Melbourne) to 
place sales orders into your company 
system and your warehouse in Germany 
(for example) might receive an inventory 
requisition generated by your stock control 
system. Perhaps your central management 
is in London. They, at any time of the day, 
can dial up and check the progress of the 


firm on an international basis without 
suffering the overhead and time lag of other 
international information transmission 
systems. 

The concept of global computing is utterly 
staggering in its implications. Whereas 
most firms cannot afford complex in¬ 
ternational hookups to monitor company 
performances (only giants like PAN AM 
and General Motors really can), the 
Honeywell Mark III system will provide 
quite small companies with the ability to 
monitor their operations on a day to day 
basis. 

When you dial up the service in Australia, 
you are connected through a number of 
circuits to OTC in Paddington, Sydney, 
which then transmits the information by 
ground line to OTC’s communications 
satellite station at Moree, NSW. This in turn 
transmits the information via Intelsat IV to 


a dish at Jamesburg, California, and from 
there on to the Honeywell computer centre 
at Brook Park. The current link has a data 
transmission rate of 7,200 baud, or about 
1,200 characters per second. This figure is to 
be increased in the near future to 9,600 
baud, or 1,600 characters per second. 

This type of utility supports a number of 
general purpose programming languages, 
such as FORTRAN (FORmula TRAN- 
slation), BASIC, COBOL (Common 
Business Oriented Language), and ALGOL. 
The sophistication of programs capable of 
being run from a simple office terminal is 
almost unlimited. In fact, the Honeywell 
terminal system would outrank, in 
flexibility and power, the vast majority of 
in-house installations in Australia. 

The system offers a wide range of existing 
ready-to-use software packages 
(programs) for every conceivable facet of 
computing. These include a large number of " 
packages for subjects such as engineering, 
financial analysis, mathematics, project 
planning and statistics. In order to gauge 
some idea of the scope that these packages 
cover, it is worth noting that a library 
software index is available from Honeywell, 
and this would be a worthwhile reference to 
keep on hand in any business environment. 

For the electrical engineer, many 
varieties of software packages exist. For 
example, one program, designated CIFLO, 
will perform load flow studies of electrical 


m 



Fig 1 (above) shows the simple LCR circuit 
used in the example given below. 

power systems incorporating up to 100 
buses and 400 lines. Another package, 
designated ARRAY, calculates antenna 
patterns for linear arrays of radiating 
elements. 

One software package that should be of 
considerable interest to electronic circuit 
designers is known by the code name 
ECAP. This package performs complete 
AC, DC and transient analyses of electronic 
circuits, allowing simple substitutidn of new 
component values and tolerances for 
“bread board” evaluations of circuit per¬ 
formance. In order to illustrate the use of 
the ECAP software package, we will con¬ 
sider a simple example. 



Above is OTC's communications satellite station at Moree, NSW, which is responsible for 
relaying the computer data to the United States via I NT ELS A TIV. 
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LSM Low Speed Modem HSM High Speed Modem MUX - Multiplexer RC - Remote Computer HSL High Speed Line 


The circuit shown in Fig 1 is a simple LCR 
arrangement consisting of a 10V AC voltage 
source in series with a lk resistor and a 
lOOuH inductor paralleled by a lOOuF 
capacitor. To analyse the above circuit (ie, 
to find the current flowing in the circuit and 
to find the voltages at the node points (1) 
and (0)), the following instructions are 
issued to the ECAP program: 

1030 AC ANALYSIS 

1060 B1,N(0,1),R-1000,E-10 

1070 B2,N(1,0),L-100E-6 

1080 B3,N(1,0),C—100E=-6 

1090 FREQUENCY =1000 

1100 PRINT/VOLTAGES,CURRENTS 

1120 EXECUTE 

1125 MODIFY 

1130 FREQUENCY=-2000 

1140 EXECUTE 

Just what these various instructions 
mean is as follows: 

Line 1030 states the type of voltage source 
applied; 


• Lines 1060, 1070 and 1080 describe the 3 
branches of the circuit where N(x, y) 
locates and identifies the nodes; 

• Line 1090 states the frequency of the 
voltage source (1kHz); 

• Line 1100 is a request to print the resultant 
voltages and the current; 

• Line 1120 instructs the computer to 
perform the abovementioned in¬ 
structions ; 

• Lines 1125-1140 alter the frequency 
parameter and instruct the computer to 
recompute the result. 

Should the user so desire, this program 
may be suitably modified to perform DC 
analysis or transient analysis. 

In conclusion, it is worth noting that 
suitcase model terminals are now available 
in Australia, enabling you to take your work 
home, plug in, dial up and compute to your 
heart’s content. The computer revolution 
could promote the breakdown of even the 
happiest marriage if it continues along 
these lines. ® 


Circards: 

Series 2-11 
available 

Readers who obtained 
a copy of the first set 
of these a valuable 
aids to circuit design 
will no doubt be 
interested to learn 
that we have finally 
been able to obtain 
limited supplies of the 
later sets, namely 
series 2 to 11 
inclusive. 

As published by our UK associate 
magazine Wireless World, these 
series cover the topics listed below: 

2. Switching circuits 

3. Waveform generators 

4. AC measurement 

5. Audio circuits 

6. Constant current circuits 

7. Power amplifiers 

8. Astable circuits 

9. Optoelectronics 

10. Micropower circuits 

11. Basic logic gates 

Due to rising costs we must 
charge $3.00 posted for each set. 
Please mark your preferences on 
the order form below. 

Send the form and your remit¬ 
tance to Circards Offer, Box 163, 
Beaconsfield, NSW 2014. DO NOT 
ENCLOSE A LETTER OR OTHER 
REQUEST IN THE SAME EN¬ 
VELOPE - THIS WILL CAUSE 
DELAY. 


Please send me .... sets of Wireless World 
Circards. I understand that stocks are limited, 
and have marked my preferences below. 

2.. .. 3... 4... 5.... 6.... 

1.. .. 8. ... 9.... 10....11.... 

I have enclosed $3.00 for each copy (cheque, 
money order. Australian Postal Order, etc, 
NOT CASH. Note: we do not invoice.) 


NAME. . . . 
ADDRESS 


POSTCODE 
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Playmaster Stereo 
Cassette Deck 


In this second article on the Playmaster stereo cassette deck we continue 
description of the circuit, give details of performance and modifications made 
since the August article and supply all the construction information. 

by LEO SIMPSON - PART TWO 


potential constructors unless they have a 
test tape made on a machine known to be 
superior to the Playmaster. 

Signal-to-noise ratio is quoted as minus 
42dB with respect to OdB, from typical low- 
noise tapes. This is an unweighted 
measurement, i.e., it represents wideband 
noise — no filters are used. 

Harmonic distortion is quoted at between 
1 and 2 pc. This is an average level for 
typical recordings. At OVU harmonic 
distortion is around 4 percent, which is a 
typical figure for medium quality cassette 
machines. 

Incidentally, although the harmonic 


SPECIFICATIONS:- 

Tape speed: 4.75cm/sec 
Wow and flutter: less than 0.3 pc 
C60 rewind time: 90 to 100 seconds 
Motor type: Synchronous induction 
Heads: 1 half track erase; 1 stereo % 
track record/playback. 

Frequency response: Record-play 
response at minus 20VU is from 80 Hz to 
90kHz within plus and minus 3dB (see 
graph). 

Signal-to-noise ratio: Minus 42dB with 
respect to OVU (unweighted). 
Separation between channels (cross¬ 
talk): Better than 30dB over the range 
100Hz to 10kHz. 


Sensitivity: Line inputs, 120mV into 330k 
for OVU. Overload capability greater 
than 10V rms at 1 kHz. Mic input 200uV; 
suitable for any low impedance 
microphone. 

Erase frequency: 70kHz; Erase voltage 
17V + IV. 

Erase ratio: Better than 50dB. 

Record head bias: Constant current 
audio; 8V bias. 

Output level: 0.775V at OVU; average 
output lOOmV rms. Output impedance, 
Ik. 

Harmonic distortion: Between 1 and 2pc 
(see text). 


In the specifications panel is a summary 
of the performance of the Playmaster 
stereo cassette deck, and some explanation 
of the figures given is probably desirable. 
The frequency response is quoted at a signal 
level of minus 20VU, at within plus or minus 
3dB from 80Hz to 9kHz. This represents an 
“average” of record-replay response 
curves taken from various low-noise ferric 
oxide tapes. 

The frequency response is further 
illustrated in graph form on these pages. As 
such, while it is not marvellous compared 
with the best that can be obtained from 
expensive machines, it still represents a 
creditable performance from this deck. 
Commercial machines having this sort of 
performance would typically be rated as 
having a response from 50Hz to 10kHz, with 
no limits specified. With the Playmaster 
deck, at least you know what you are get¬ 
ting. 

Note that we have quoted a signal level 
minus 20VU for the frequency response 
measurement. This is standard practice. 
Testing at higher levels can cause problems 
with tape and head saturation because of 
the high frequency pre-emphasis. Some 
manufacturers make their test at signal 
levels as low as minus 30VU. 

In the replay mode, the frequency 
response can be expected to be somewhat 
better than is indicated in our figures for 
record-replay. We hesitate to quote figures 
though, because they cannot be verified by 


distortion of the cassette deck is as quoted 
above, the distortion performance of the 
recording and replay circuitry is very much 
better and is typically less than .05pc over 
the whole audio range. Even the distortion 
of the erase oscillator waveform is only of 
the order of 0.4pc. 

A statement made in the August article 
now needs to be qualified. We claimed that 
the steel case of the Playmaster deck would 
render it not susceptible to hum induction 
from power transformers when it was 
stacked on top of power amplifiers. Un¬ 
fortunately, when the deck is stacked on 
most stereo amplifiers, hum is still a 
problem. Fortunately, there is a simple 
solution: Don’t! 

Several modifications have been made to 
circuitry since the circuits featured in the 
August issue were drawn. These mods are 
incorporated in the complete circuit. 
Briefly, they are as follows: Capacitors 
originally specified at 56pF are 47pF, which 
is a manufacturers’ preferred value. 
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Above left is the record-playback frequency response taken at minus 20VU while to the right is the recording characteristic. 


In the equalisation preamplifier, the 
0.27uF capacitor in series with the ImH 
inductor has been reduced to O.luF to op¬ 
timise the overall response. This moves the 
peak in the equalisation characteristic to 
between 15 and 16kHz. 

And in the metering amplifiers, the 10k 
and 82k resistors have been changed to 15k 
and 68k respectively. This effects a slight 
increase in the nominal recording level. 

As mentioned in the first article in the 
August issue, the replay preamplifier is 
substantially the same as featured in the 
November 1973 issue. For those who have 
not seen that article we shall now briefly 
describe the circuit of the replay pream¬ 
plifier. 

A preamplifier for cassette playback has 
to meet very stringent requirements, the 
first being adequate gain. Measurement of 
the signal available from the playback head 
of the Vortex deck shows that no more than 
a few hundred microvolts is delivered, even 
at high recording levels. This is typical of 
stereo cassette decks and is a function of the 
low tape speed of 4.75 cm/sec (1 / ips) and 
the narrow track width of 0.3 millimetres. 

By comparison, the input sensitivity of 
the high-level inputs of most modern am¬ 
plifiers is of the order of 100 millivolts. If we 
assume that the typical minimum signal 
level available from a cassette playback 
head is 100 microvolts, then the pream¬ 
plifier should have a voltage gain of at least 
1000. In addition, it must provide com¬ 
pensation for the fall-off in bass response of 
the head, which means that at the lower 
frequencies, i.e., around 50Hz, the required 
gain is of the order of 10,000. 

Even an operational amplifier such as the 
Fairchild uA741 or equivalent cannot 
provide this sort of gain, after feedback is 
applied. In any case it is too noisy for the 
purpose. 

These two problems can be solved rather 
elegantly by driving the operational am¬ 
plifier by a differential amplifier consisting 
of two low-noise silicon NPN transistors. 
This provides the additional gain required 
and in so doing ensures that the noise 
performance of the circuit is determined by 
the low noise transistors, which are better 
than the op amp. 

Refer now to the circuitry of the playback 
preamplifier on the main diagram. The two 
transistors in the differential amplifier 
(driving the op amp) each run at a collector 
current of just over 20uA. This figure is a 
compromise between gain and noise per¬ 
formance. 

The 56k resistors used as collector loads 
for the differential amplifier transistors are 
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run from the 10.5V rail which also supplies 
the equalisation preamplifier. This is done 
so that the common mode input voltage 
rating of the operational amplifier (which is 
plus or minus 12V) is not exceeded. As well, 
this supply is heavily filtered to keep hum to 
a minimum. 

Frequency compensation is determined 
by the series network consisting of 100k 
resistor and .OOluF capacitor, and gain at 
frequencies above about 1kHz is set by the 
ratio of the 100k resistor and the 100 ohm 
resistor in series with the lOOuF capacitor. 
The 1.5M resistor sets the maximum bass 
boost of the preamplifier while at the same 
time supplying bias current for the 
associated transistor. 

The 100 ohm resistor and 47pF capacitor 
in series act to roll off the frequency 
response in the supersonic region so that the 
circuit response to RF interference is 
reduced. The lk resistor and .OOluF 
capacitor in series between the collectors of 
the input transistors acts to improve 
stability of the circuit. 

An interesting facet of the circuit is the 
15k resistor connected between the output of 
the op amp and the positive supply line. This 
causes a current of 1mA to flow into the 
output of the op amp and so acts to reduce 
cross-over distortion, which can occur in the 
class-B output stage of the op amp. With this 
order of output current, the output stage of 
the op amp is operating in class-A at output 
voltages up to about 2V peak-peak. 

Output signals are fed to the 5-pin DIN 
socket and subsequent amplifier via lk 
resistors, which provide a reasonable value 
for the output impedance. The preamplifier 
also drives the stereo headphone socket via 
220 ohm resistors. The signal level available 
is adequate to drive all but the most inef¬ 
ficient low inpedance stereo headphones (8 
to 600 ohms). 

If the signal level at the headphone socket 
is too loud for comfort and the headphones 
do not have volume controls, then the level 
can be easily reduced by substituting a 
higher value for the 220 ohm resistors. Note 
that lower values should not be used. 

It may be thought that the load presented 
by the headphones plus the 220 ohm resistor 
represents a very low value of load for the 
741 operational amplifier. In fact this is not 
a problem since the output impedance of the 
circuit is only a few ohms, and the current it 
is required to deliver is considerably less 
than its maximum capability of 25mA. 

The power supply has a number of in¬ 
teresting features. First, the synchronous 
motor of the transport mechanism is sup¬ 
plied with 110V from a tap on the primary 


winding of the transformer. Really this 
means that the primary winding acts like an 
auto-transformer which is a much more 
efficient method, in terms of size, than if 
a separate winding was used. 

Incidentally, a number of readers have 
contacted us about running the transport 
motor directly from 240VAC, which at least 
one retailer has advocated. In this mode, 
the two motor windings are connected in 
series across the mains and capacitor is 
connected to the motor centre-tap. 

We have warned against this in the past, 
in the November 1973 issue, but it seems we 
have to repeat it. The reasons are as 
follows: 

When the motor is correctly connected to 
110VAC, both windings have 110VAC ap¬ 
plied to them with the capacitor merely 
providing the correct phase difference 
between windings to allow the motor to run 
at correct speed. In this case, the capacitor 
voltage is close to 175VAC. 

Intne“bodgie”seriesconnection(andthat 
is what it is), with 240VAC applied, one 
winding runs at 125VAC while the other and 
the capacitor run at 195VAC. Thus one 
winding is running at a substantially higher 
voltage than it was designed for. In ad¬ 
dition, the motor draws more power than in 
the correct mode and is likely to radiate 
more hum and mains hash, which is induced 
into the record-play head. And the motor 
gets hotter. 

But the most telling reason against the 
series connection is that the motor does not 
run at correct speed — it runs slowly and 
has poor load regulation. It easily falls out 
of “synch”, which is manifested as quite 
serious speed fluctuations or “wow”. 

Balanced positive and negative supplies 
of 21V are derived from the 15V secondary 
winding of the transformer via a centre- 
tapped voltage-double rectifier (which can 
also be considered as two half-wave rec¬ 
tifiers in inverse-parallel). Initial filtering 
is provided by a 2200uF 25VW electrolytic 
capacitor for the positive rail and a lOOOuF 
25VW capacitor for the negative rail. The 
positive rail needs more filtering than the 
negative rail. 

A 6V 40mA pilot light which illuminates 
the recording level meters is run from the 
minus 21 volt line via a 270 ohm 1 watt 
resistor. 

The positive 21V supply rail is used to 
power the overload indicators, erase 
oscillator and signal switching relay. 

' All the operational amplifiers, six of 
them, are run from positive and negative 
15V supply lines. This order of voltage was 
decided upon because performance of the 























































































































These three packages of the 741 integrated circuit are compatible with the PC board. 


operational amplifiers is optimum with this 
figure. 

Two 15V zener diodes fed by two 150 ohm 
1 W resistors are used to derive the 15V rails. 
The zener diodes are shunted by 
470uF/16VW capacitors to provide further 
filtering. We have specified 1 . 5 W zener 
diodes because they have a lower dynamic 
impedance than the smaller 400mW types, 
and thus provide better filtering of noise 
and hum. 

All of the circuit components, with but a 
few exceptions, are mounted on a PC board 
measuring 178x 178mm (7x7 inches). 

While we have designed the copper 
pattern around 14-pin ICs for the 741s, the 
PC board is also compatible with the 8 -lead 
“mindip” and 8 -lead metal can package 
versions of the 741. This is by virtue of the 
fact that pins 1, 2, 7, 8 ,12, 13 and 14 have no 
internal connection, while the remaining 
pins have the same orientation as in the 
smaller package. 

For both 8 -lead packages, pins 1 to 4 
connect to pins 3 to 6 respectively of the 
socket pattern and similarly, pins 5 to 8 
should connect to pins 9 to 12 of the socket 
pattern. 

Speaking of sockets, we have not specified 
or used IC sockets in the prototype. While it 
is convenient to be able to easily change 
ICs, the price of six IC sockets adds a 
substantial amount to the total component 
price. And during our development we have 
not had a single failure of a 741. But if you 
want to use sockets, go ahead. 

The board will accept all of the currently 
available transistor types such as Lockfit, 
TO-18, TO-92 and other encapsulations. 
Check the transistors you are supplied with 
against the appropriate base diagram on 
the circuit. 

All of the electrolytic capacitors on the 
board are PC mounting types except for the 
2200uF (or 2500uF) 25VW unit in the positive 
21 V supply. Pigtail types can be sub¬ 
stituted though, if mounted “end on”. 

Note that the luF capacitors in the replay 
preamplifier inputs and in the metering 
amplifiers should be tantalum types. 
Voltage rating on these capacitors is not 
important. 

Perhaps two other electrolytics ( 47 uF and 
lOOuF) in the replay preamplifier should 
ideally be tantalum types also. This is to 
prevent the possibility of de-polarisation 
and eventual loss of capacitance (and in¬ 
crease in power factor) which can occur in 
electros. However, tantalums may be 
regarded as optional here because modern 
aluminium electros are very much im¬ 
proved in this regard compared to those of 
former years. 

Other capacitors on the board are mostly 
PC mounting metallised polyester types. 
Other types may be used but size will 
generally be a problem. Two .047uF 
ceramic disc capacitors are mounted on the 
board near the relay, to bypass the long 
conductor lengths for the positive and 
minus 15 rails to the ICs. 

The board has been designed specifically 
to suit V 4 W resistors but VfeW resistors may 
be used. Readers will notice that we have 
used both types. Three resistors should 
have 1 W rating, the two of 150 ohms in the 
power supply and the 390 ohm feeding the 
pilot light. Whatever the rating, low noise 
types such as cracked carbon or metal film 
should be used. 

Note that the 390 ohm 1 watt resistor will 
have to be installed vertically on the board 
because of limited space. 

The two ImH inductors used in the 


equalisation preamplifiers are a special 
type (VPC- 1 ) with 27 ohms DC resistance 
supplied by Paris Radio and Electronics, 7 
Burton Street, Darlinghurst, NSW 2010 . We 
found it necessary to move one of the in¬ 
ductors (closest to the transofrmer) off the 
board because rectifier pulses from the 
transformer were being radiated into it. 

A four-way tagstrip is used to mount the 
inductor adjacent to the microphone 
sockets. Neither side of the inductor is 
connected to chassis. A pair of insulated 
wires is run from stakes in the appropriate 
holes in the board to the tagstrip. 

Note that ordinary ImH RF chokes 
cannot be used here. The types specified are 
AF (audio frequency) chokes. 

The relay is a Varley type VP 4 CAB /21 
with four pairs of changeover contacts. It is 
mounted in a socket and held in place with a 
clip supplied with the socket. 

We recommend that all interconnections 
to the board be made via PC stakes (or 
pins) such as McMurdo type 4737-04-08. You 
will need 39. With stages on the board, it can 
be dropped into place in the chassis and 
connections conveniently soldered to them. 

There are several links on the PC board, 
four on top and five below. Of those on top, 
three are in the power supply section and 
one is adjacent to the relay. The links should 
be insulated with spaghetti (varnished 
cambric) sleeving. Insulated hook-up wife 
should be used for the long links below the 
board. These are shown dotted on the wiring 


diagram. Do not omit the short link un¬ 
derneath the board near the relay. 

Apart from the above, there are two 
shielded interconnections going from one 
side of the board to the other. These carry 
the bias current for the record/play head. 
They can be run using two lengths of or¬ 
dinary shielded cable or one length of 
figure -8 dual shielded cable. Either way, the 
shields are terminated only at the erase 
oscillator end of the board. 

After the board has been assembled and 
soldered, there is quite a fair amount of 
assembly work to be done within the 
chassis. And the Vortex transport 
mechanism must be modified for in¬ 
stallation in the chassis. 

The chassis has the same external 
dimensions as the Playmaster 136 and 143 
stereo amplifiers, ie 356 x 78 x 217mm (W x 
H x D) with cover to suit. The front panel of 
the chassis has two cut-outs, one to take the 
dual VU meter and one to clear the 
mechanism keys. On the left-hand side of 
the chassis the lip is wide, 30mm, to allow 
the power transformer to be mounted on it. 

The cover of the chassis also has a 
number of cut-outs. One is to provide finger 
clearance on the keys and another is a large 
rectangular hole for the cassette well. 
There are also two holes, one elongated, for 
the revolution counter. 

We modified a blank chassis kindly 
supplied by Messrs Wardrope and Carroll 



An Wide view of the Playmaster deck. A copper strap should be fitted to the transformer. 
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Know 

Where 
You are 
Going 

Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (Marine) 

An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all aspects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
correspondence course is approved by 
the N.S.W. Apprenticeship Commission 

Classes are conducted at: 

67 Lords Road, Leichhardt . 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There is no obligation 

NAME. 

ADDRESS. 

MARCONI SCHOOL OF WIRELESS 
Box 218, P.O., Leichhardt 2040 

A service of 

Amalgamated Wireless (Australasia) Ltd. 


Fabrications Pty Ltd. However, we assume 
that complete metalwork kits should be 
available within a reasonable time after 
this issue goes on sale. 

First steps in chassis assembly are to 
mount the four rubber feet, sockets, 
potentiometers, power switch and bezel 
mounting LEDs. 

At this stage you can also install the in- 
ductor soldered to its four-way tagstrip and 
the six-way insulated terminal block for the 
mains cord and motor terminations. 

Pass the mains cord through a grom- 
meted hole in the rear of the chassis and 
secure it with a cord clamp. The earth wire 
should be terminated to a solder lug bolted 
to the chassis. Leave a generous loop for the 
earth wire so that if the mains cord is ripped 
out, the earth wire is last to break. Active 


PARTS LIST 

1 Vortex cassette mechanism fitted with 
heads and microswitch and supplied 
with five push buttons and luF 
250VAC capacitor 

1 chassis with cover, cassette lid parts 
and two brackets 
1 front panel escutcheon 
1 power transformer with 15V 
secondary and 110V primary tap at 
90mA, Ferguson 3723 or similar 
1 copper strap for above transformer 
1 PC board, 74c9, measuring 178 x 
178mm. 

1 dual VU meter, 200uA sensitivity to 
suit 37 x 45mm panel cut-out (see 
text) 

1 5-pin DIN socket 

2 3.5mm jack sockets with shorting 
contacts 

1 6.5mm stereo jack socket 
1 spst miniature toggle switch 

1 relay with 4 changeover contacts, 
Varley VP4 CAB-21 or equivalent plus 
socket and clip 

2 1 millihenry AF chokes with 27 ohms 
resistance, Paris Radio VPC-1 or 
equivalent 

1 6V 40mA pilot lamp, miniature Edison 
screw type 

1 lampholder, miniature Edison screw 
type with right angle push-on clip 

SEMICONDUCTORS 

2 x EM401, BY126/100 silicon rectifier 
diodes 

4 x 1N4148, 1N914A silicon signal 
diodes 

2 x BZX70-C15 1.5W zener diodes 
6 x BC109, BC149, BC184L low noise 
NPN silicon transistors 
1 x BC107, BC147, BC182L silicon 

NPN transistor 

1 x BC157, BC177, BC212L silicon 
PNP transistor 

2 x BC108, BC148, BC183L silicon 
NPN transistors 

2 McMurdo 3240-01-02 light-emitting 
diode bezels 

6 x uA741 operational amplifiers, 14- 
lead DIP, 8-lead Minidip or 8-lead 
metal can 
RESISTORS 

(%W or ViW, 5pc tolerance) 

2 x 2.7M, 2 x 1.5M, 4 x 330k, 4 x 100k, 4 
x 68k, 8 x 56k, 2 x 39k, 6 x 22k, 6 x 15k, 
4 x 10k, 2 x 8.2k, 4 x 2.2k, 11 x Ik, 2 x 
470 ohms, 3 x 390 ohms, 1 x 390 ohms 
1W, 4 x 330 ohms, 3 x 220 ohms, 2 x 
150 ohms 1W, 4 x 100 ohms, 2 x 33 oh¬ 
ms, 2 x 100k (log) potentiometers, 2 x 
4.7k PC mounting preset poten- 


and neutral wires are terminated at the 
insulated terminal block. 

Install the transformer on the left-hand 
side of the chassis, as mentioned above., 
Recommended type is a low-profile 
Ferguson unit, PF 3723. We also recom¬ 
mend that it be fitted with a copper strap. 
Unless the kitset suppliers make 
arrangements to have this done, it is 
unlikely that the manufacturei will supply 
the transformer with the copper strap 
because of the extra cost involved. 

This being the case, the constructor will 
have to do the job himself. You will need a 
strip of copper about 24 gauge, 180mm long 
and at least 60mm wide. A high power 
soldering iron is a necessity, either a mains- 
powered unit of at least 50 watts or a Scope 
iron. Thoroughly clean and “tin” each end 


tiometers, 1 x 10k PC mounting preset 
potentiometer. 

CAPACITORS 

1 x 2200uF (or 2500uF) 25VW elec¬ 
trolytic 

1 x IOOOuF 25VW PC electrolytic 

2 x 470uF 16VW PC electrolytic 

1 x 220uF 25VW PC electrolytic 

2 x 220uF 6VW PC electrolytic 

1 x IOOuF 16VW PC electrolytic 

2 x 47uF 10VW PC electrolytic 
2 x IOuF 16VW PC electrolytic 
4 x 4.7uF 25VW PC electrolytic 

4 x luF 16VW tantalum electrolytic 
2 x 0.33uF 100VW metallised polyester 
or polycarbonate 

2 x 0.22uF 100VW metallised polyester 
or polycarbonate 

2 x 0.1 uF 100VW metallised polyester 
or polycarbonate 

4 x .047uF 40VW ceramic or metallised 
polyester 

1 x .033uF 40VW ceramic or metallised 
polyester 

6 x .001 uF 100VW metallised polyester 
or polystyrene 

6 x 47pF 125VW ceramic or 
polystyrene 
HARDWARE 

39 PC stakes, McMurdo 4737-04-08 or 
equivalent 

1 6-way insulated terminal strip 

1 4-way miniature tagstrip 

6 1 inch tapped brass spacers (or 
equivalent to make 3 2-inch spacers; 
see text) 

2 knobs to suit front panel 
1 mains cord clamp 

1 solder lug 

assorted Vs-inch Whitworth countersunk 
and roundheaded screws, nuts, lock- 
washers 

6 self-tapping screws and nickel-plated 
washers to match. 

MISCELLANEOUS 

Various colours of hook-up wire, 
shielded cable, tinned copper wire, 
spaghetti sleeving, three-core mains flex, 
three-pin plug, electrical insulation tape, 
contact adhesive, epoxy adhesive, vinyl 
covering material, perspex, solder, 
patience. 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those used for 
our prototype. Components with higher 
ratings may generally be used, provided 
they are physically compatible. Com¬ 
ponents with lower ratings may also be used 
providing ratings are not exceeded. 
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We have shown both DIP packages on the PC board. Follow this diagram m conjunction with the circuit and photographs.. 


of the copper strip with solder before 
wrapping it tightly around the transformer 
and soldering. 

A set of leads with push-on connectors is 
supplied with each transformer. The 15V 
secondary leads are passed between one of 
the channels on the back of the trans¬ 
former housing and the copper strap. 

The three primary leads need to be ex¬ 
tended by about 300mm with hook-up wire of 
the same colours. Solder the wires and then 


sleeve the joints with spaghetti or tape. 
These wires are also terminated at the 
insulated terminal block. Note that the 
hook-up wire used here should have in¬ 
sulation rated for 240VAC operation. 

The dual VU meter was supplied by 
Electronic Agencies, of 115-117 Parramatta 
Road, Concord South, NSW 2137.'Electronic 
Agencies advise us that they will make 
supplies of these meters available to other 
kitset suppliers. 


The meter is held in place by a bracket 
made from a strip of metal 11mm wide. The 
foot of the bracket is secured by one screw 
an d nut to the floor of the chassis, underneath 
the PC board. Make sure that this screw 
does not foul the underside of the board. The 
bracket is “sprung” to hold the meter 
securely in place. 

Illumination of the meter is provided by 
the 6V 40mA lamp which is mounted in a 
miniature Edison screw socket. This has a 
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The transport 
mechanism must be 
modified according 
to the text before it 
can be installed. Here 
it is shown with 
three mounting 
pillars fitted. 


right-angle push-on clip which secures it to 
the meter bracket. 

Other meters of a different configuration 
may be used, provided the constructor is 
prepared to devise different mounting 
arrangements. Sensitivity of the meter 
movements is 200uA FSD. 

Having proceeded this far, the PC board 
can now be dropped into place in the 
chassis. It is spaced away from the chassis 
by about 8mm with screws and nuts. All the 
interconnections, except for those to the 
mechanism, may now be made. 

You will find that the McMurdo LED 
indicators have one lead thicker than the 
other. The thick lead is the negative con¬ 
nection. 

Shielded cables are used for the. 
microphone inputs and for the inputs from 
the 5-pin DIN socket on the rear panel. For 
the mic inputs, the shields of both cables are 
terminated at the sockets, which should be 
wired as shown in the circuit diagram. 

Only one of the shields of the mic input 
cables is terminated on the board. The 
shields for the input cables from the DIN 
socket are terminated to pin 2 of the socket. 
Shielded cable is not necessary for the 
output signal to the DIN socket or to the 
headphone socket. 

Some work must be performed on the 
Vortex transport mechanism before it can 
be installed in the chassis: 

Three 2-inch pillars must be fitted to the 
deck to enable it to be mounted inside the 
chassis. Two 1-inch or two 3 / 4 -inch and one 
Ms-inch tapped brass pillars may be used to 
make up each composite brass pillar. The 
short sections are joined together by screws 
of the appropriate thread with heads 
removed. The photograph of the 
mechanism assembly shows the 


arrangement of the pillars, one at the back 
and two at the front. 

The pillars at the front are mounted with 
centres on a line 8mm from the front edge of 
the mechanism chassis. On the right, the 
pillar centre is 20mm from the RH edge and 
the two pillars have centres 59mm apart. At 
the rear, the single pillar centre is 45mm 
from the RH edge and 8mm from the rear 
edge of the mech chassis. Incidentally, 
when we mention the edge of the mech 
chassis, we are referring to the outside 
edge. 

Remove the microswitch from the un¬ 
derside of the mechanism and attach it with 
one screw and nut to the small bracket 
supplied with the chassis. Make sure that 
the screw and nut do not touch the 
microswitch contacts. 

Solder a length of hook-up wire to each of 
the two contacts nearest the bracket foot. 
These are normally-open contacts which 
can be verified with your multimeter 
switched to the ohms range. One length of 
hook-up wire about 140mm long connects to 
the stake on the board adjacent to the 390 
ohm resistor associated with the relay. The 
other length, about 400mm long, connects to 
the plus 21V supply via the appropriate 
stake on the PC board. 

Now attach the bracket and microswitch 
assembly to the floor of the chassis with one 
screw and nut, as shown in the photograph. 

Remove the small extension piece at¬ 
tached to the Play lever, on the underside of 
the mechanism. Now fit it to the Record 
lever, with the same orientation, using the 
same screw. This is used to actuate the 
microswitch when the Record key is 
pressed. 

We used a 2-part Araldite epoxy adhesive 
to secure the five keys to the mechanism 


P /k # 

SPECIFICA TIONS:* CROSSHATCH 'GREYSCALE 
'COLOUR BARS (Standard 100% Amplitude. 95% Saturation) 'RED 
SCREEN 'WHITE SCREEN 'VIDEO OUTPUT (Positive or Negative 

Polarity, adjustable to 3.5v p-p) 'VHF OUTPUT (Set at channel 
1—externally adjustable) 'BURST CONTROL (Adjustable from o% 
to 200%). 'CANCEL SWITCHES (Allows for removal of Y 
(Luminance). U(B-Y) or V (R-Y) components of composite signal.) 

'SOUND CARRIER (5 5MHz plus FM of IKHz ) 'OSCILLOSCOPE 
SYNC PULSE (Advanced 1 uS to display leading edge of Horizontal 
Sync Pulse) 'HORIZONTAL & VERTICAL SYNC & 
BLANKING. 'WEIGHT 71b. 'DIMENSIONS 5 x 7" X 8 

A compact portable unit designed for “in the field” and workshop 
service—attractively finished in brown hammertone. 

UNBEATABLE VALUE AT ONLY $265.00 + S/T. 
GENERATOR 13 Freda St, NETLEY. SA. 5037 Tel. 293 5617 




Microswitch assembly and luF 240VAC 
capacitor. 


levers. Follow the adhesive instructions 
carefully when mixing. The red key is used 
for the Recording button. 

Apply a modest amount of adhesive to the 
central channel on the underside of each 
key and then position the key carefully on 
the lever. When all keys are in place and are 
in no danger of falling off, turn the 
mechanism upside down. Otherwise excess 
adhesive will drip down and lock the key 
latching bar. 

Extend the three leads from the motor by 
about 160mm with hook-up wires of the 
same colours (red, blue and yellow). Solder 
the wires and sleeve the joints with 
spaghetti or tape. 

Be careful when drilling the three holes in 
the mech chassis, to ensure that metal 
swarf does not fall into the motor or the 
mechanism. Use lockwashers under the 
screw heads when securing the pillars to the 
mechanism. 

Normally, the Stop-Eject key has a two- 
step operation. Pressing it lightly releases 
all the other keys and stops the mechanism 
(the motor and capstan run continuously 
though); pressing the key harder ejects the 
cassette. If the cassette ejects every time, 
no matter how lightly the Stop key is 
pushed, adjustment is necessary. 

There are two adjustments that can be 
made here. The catch on the underside of 
the cassette “carrier” is bent to latch more 
positively. And the angle of the spring- 
loaded tab operated by the Stop lever, 
underneath the mech, can be altered 
slightly. 

Having completed the mechanism 
assembly, you can now direct your attention 
back to the chassis. 

Check that all connections are correct and 
connect the power. Check all the DC 
voltages on the circuit. Apart from the 21V 
supplies, all voltages should be within IV of 


40 


ELECTRONICS Australia, October, 1974 


























the values shown on the circuit diagram. 
The 21V supplies will vary according to the 
mains voltage. 

Verify that the relay closes when the 
microswitch is actuated by hand. This being 
okay, the mechanism can be installed and 
the heads connected. Check that the 
recording lever operates the micro-switch 
and adjust if necessary. 

Now connect the extended motor leads to 
the terminal block and also connect the luF 
250VAC capacitor. The pigtails of the 
capacitor should be sleeved to avoid the 
possibility of shorts or shock while dabbling 
inside the chassis. All the mains wiring can 
now be completed. Cover the rear of the 
power switch with insulation tape. 

With the Record key depressed, the erase 
voltage can be measured. You will need an 
oscilloscope or a multimeter, FET volt¬ 
meter or VTVM with a frequency response 
to at least 100kHz. The voltage across the 
erase head should be 17V RMS (plus or 
minus IV RMS). Observed on an 
oscilloscope the sinewave should be 
distortion-free and have a value of 48V P-P 
(plus or minus 2.8V). 

At the same time, you can set the bias 
voltage across the record head to 8V RMS 
(22V P-P) using the 10k preset poten¬ 
tiometer. 

At this stage you are ready to listen to the 
deck, provided you have a recorded 
cassette. Connect a set of headphones or 
connect the deck to a stereo amplifier and 
loudspeakers. Having satisfied yourself 
that residual noise and hum are okay, the 
overload indicators can be set. 

Connect an input signal of between 300Hz 
to 1kHz at several hundred millivolts or so, 
and adjust the recording level control until 
the appropriate meter pointer indicates 0- 
VU. Then adjust the appropriate 4.7k 
resistor until the corresponding LED in¬ 
dicator barely glimmers (in subdued 
lighting conditions). Repeat the procedure 
for the other channel. 

If you propose to perform a record-replay 
frequency response test of the Playmaster 
deck, it must be made at a level of not more 
than minus 20VU, otherwise it is not likely 
to do as well as the prototype. 

Incidentally, the linearity of the VU meter 
scales is not good. It is our opinion that the 
minus 10VU calibration should be further up 
the scale towards OVU. In fact, it should 
correspond to the unmarked calibration 
between minus 6 and minus 10VU. Some 
constructors may care to recalibrate their 
meter scales along these lines. 

If you suspect that frequency response on 
pre-recorded cassettes is not as good as it 
should be, you may need to adjust the 
record head azimuth. To do this you will 
need a frequency response test tape made 
on a machine with correct azimuth setting. 

With a playback signal of 6kHz (or 
thereabouts) turn the adjusting screw (ie, 
the spring-loaded head-securing screw) for 
the highest peak readings on the VTVM for 
both left and right channels. If the highest 
peaks do not coincide, adjust the screw for 
the mechanical mid-position between the 
two peaks. Note that several peaks may 
occur — take the highest. The difference 
between the highest peaks for each channel 
and the final azimuth setting should be 
within ldB. 

When all circuit adjustments are correct 
the front escutcheon can be installed. This 
will necessitate temporarily disconnecting 
the LED indicators. 

Some words about the operation of the 


cassette deck. At switch-on, it is normal for 
the overload indicators to flash and for the 
meter pointers tQ swing well up scale. 
Similarly, at switch-off, the overload in¬ 
dicators flash, the meter pointers swing up 
the scale towards OVU. In fact, it should 

There is one point to watch with the deck 
if you have it connected to a stereo am¬ 
plifier. Normally, it is fairly quiet in 
operation. But if you are in the Replay mode 
with the amplifier volume control well 
advanced and then press the Record key 
(assuming the cassette lets you do this), a 
loud bang will come from the loudspeakers. 
While this may not do any harm, it can be 
rather startling. 

For lowest hum performance from the 
Playmaster cassette deck, the steel cover 
must be fitted. This also reduces the 
possibility of radar interference (which can 
occur near airports and naval installations) 
to a minimum. Radar interference is 
characterised by periodic buzzing sounds 
from the loudspeakers — rather like an 
angry bee buzzing your ears. And just as 
annoying, when you’re trying to eliminate 
it! 

We covered the steel topcover with a vinyl 
material, using a contact adhesive. Some 
care is necessary to avoid bubbles in the 
vinyl. Be sure to spread the adhesive out 
smoothly. We found it best to work in two 
stages: stick the vinyl to the top and sides 
of the cover first; then apply adhesive to the 
inside of the cover, as per the instructions, 
and wrap the vinyl round the edges with 
plenty of overlap. 



The slide-on cassette cover assembly. 


Final job of assembly is the cassette 
carrier cover. This comprises two 
aluminium sections with a piece of perspex 
about 2mm thick in between. We have 
specified aluminium in this assembly 
because a steel unit would be too heavy to 
ensure a good eject action. 

First insert three countersunk screws into 
the top section and secure each one with a 
nut and lockwasher. Make sure the screw 
heads are on the correct side of the plate. 
Refer to the photograph. Now cover the 
plate with vinyl to match the chassis top 
cover. This done, the two sections can be 
secured together with nuts, with a suitably 
sized piece of perspex sandwiched in bet¬ 
ween. 

The chassis top cover should now be in¬ 
stalled. Make sure that the drums of the 
revolution counter have adequate clearance 
to spin freely. 

Use nickel plated washers under the six 
self-tapping screws used to retain the cover. 
These prevent the vinyl covering being 
damaged by the screws. 

The cassette carrier cover is a push-fit 
onto the carrier. Push it all the way down 
and check that the whole assembly will 
close and eject correctly, with a cassette. 

And that is the finish. Happy listening! 


Three ways 
to save time 
and money 



2-26 



Drive out 
moisture 
with 

2 - 26 ! 

If humidity, salt air, 
or flooding cause 
electrical failure, 
spray with CRC 
2-26. Avoid costly 
replacement parts 
and prevent 
corrosion. 


Keep 

motors 

humming 

with 

LECTRA- 

CLEAH! 

If grease, oil, wax 
and dirt slow down 
efficiency, spray 
with CRC Lectra- 
Clean. No need 
to dismantle 
equipment. Grime 
evaporates away. 




Insulate 
connections , 
with 

URETHANE 
SEAL COAT! 

SAL COfll . if electrical 

connections are 
subject to 
exposure, spray 
with CRC Urethane 
Seal Coat. Forms a 
hard, flexible film 
that seals out 
moisture. 

You can save time and money by 
using products of CRC ... 
WORLD LEAOER IN ELECTRICAL CHEMICALS. 




CHEMICALS 

Division C. J. Webb, Inc. 
Dresher, Pa. 
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vibrato unit 
organs 


A phase-shift 
for electronic 

With modern techniques and components, it is relatively easy to add an ef¬ 
fective phase-vibrato system to an electronic organ or other such instrument — 
either as an overall facility or limited to selected channels. This article explains 
the background to the vibrato facility and details a practical, modern unit. 

by NEVILLE WILLIAMS 


To add variety and interest to sound, 
music makers commonly adopt the trick of 
modulating — or varying in periodic fashion 
— either the frequency or loudness of the 
sound, generally at the rate of a few cycles 
per second (or Hertz). 

Singers achieve a modulating or pulsating 
effect by suitable control over breath, vocal 
chords and mouth configuration. Tone, 
amplitude and frequency are all likely to be 
modulated and, depending on the vocal 
expertise of the singer, the result can be 
variously pleasing or displeasing. 

Violinists commonly modulate the 
frequency of notes by rocking the fingers of 
the left hand, which are being used to 
“stop” the strings. “Pop” guitarists 
achieve a similar result by means of a 
lever, which allows the tension of the strings 
to be varied in a periodic manner. 

The technique of periodically varying the 
frequency of a musical note is commonly 
described as “vibrato.” 

Vibrato rates usually lie within the range 
5 to 8 Hertz with 7Hz probably the most 
commonly used figure. Rates outside this 
range are sometimes used but only for 
rather special effects. 

In acoustic organs, it is not easy to 


The material has been adapted from an 
article which appeared originally in our 
March 1969 issue. The practical unit has 
been up-dated to use modern components 
and a printed wiring board. 


modulate the frequency produced by the 
pipes and an alternative approach has long 
been used of varying the pressure of air to 
the pipes in a periodic fashion, usually by 
means of small, mechanically driven 
supplementary bellows. Varying the air 
pressure has a minor effect on frequency 
but its main effect is to vary the loudness of 
the sound produced. 

The technique of modulating the loudness 
of notes is commonly referred to as 
“tremulant.” As with vibrato rate, 
tremulant rate usually falls in the range 5- 
8Hz. 

Vibrato or tremulant effects are exploited 
heavily in modern electronic organs, partly 
from necessity, partly by reason of op¬ 
portunity. Let’s explain this: 

When a complex chord is played on a pipe 
organ, the sound as heard is the resultant of 
many independent pipes, speaking 
simultaneously. For practical reasons, 
organ pipes are never perfectly in tune and 
the constantly changing phase relation¬ 
ships, along with their spatial separation 
emphasises the complexity of the chord and 
adds to its aural interest. 

Electronic organs, for the most part, are 
designed within limits of cost and com¬ 
plexity which dictate the use of a much 
smaller number of sound source 
generators. In many cases the generators 
are highly interdependent, which makes for 
ease and accuracy of tuning, but the phase 
relationships are locked rather than ran¬ 
dom and variable. And, of course, the 
sounds are usually propagated through 


common loudspeaker channels. 

Compared with a pipe instrument, the 
chord structures from an electronic organ 
tend to lack complexity and aural interest; 
or, to borrow a phase, the unembellished 
sound tends to be “bland.” 

This being so, the designers of electronic 
organs have been forced to adopt measures 
to render the sound less bland. They — and 
the players — have come to rely on vibrato 
and / or tremulant effects to a much greater 
extent then is traditional or necessary in 
pipe instruments. 

In general, two vibrato rates are utilised. 
The one already mentioned, about 7Hz7 is 
used mainly for “theatre” or popular 
music. The second, about 1Hz, is used for 
“church” or formal or classical music, to 
simulate the effect of random beats or a 
very slight deliberate shift in the tuning of 
certain ranks. 

So much for necessity. 

As far as opportunity is concerned, 
designers of electronic organs can draw 
upon a wide range of techniques, either to 
simulate traditional organ effects or to 
achieve others which have no obvious 
counterpart in acoustic instruments. 

A tremulant effect can be achieved by 
causing the gain of a stage in the amplifier 
to vary at the desired tremulant rate. 
Alternatively, it is possible to introduce into 
the signal path a resistive element whose 
value varies in a cyclic manner. In current 
practice, this commonly takes the form of 
an LDR (Light-Dependent Resistor) 
illuminated by a small pulsating lamp. 

More significant, however, is the fact that 
an electronic organ designer can outdo his 
acoustic counterpart by providing full 
vibrato. This can be achieved by suitably 
varying the operating conditions of valve or 
transistor oscillators, or by varying the 
reactive quantities in the frequency 
determining circuits. 

Should it be considered desirable, there is 
no special problem about providing part 
tremulant, part vibrato, making either 
peculiar to individual organ voices, varying 
modulation depth and speed, or even 
providing different rates simultaneously for 
special effects. 

It has been stated fairly frequently that 
there is not a great deal of difference 
aurally between tremulant and vibrato and 
this is, in fact, a conclusion one might easily 
reach, based on observation of single tones 
or even simple chords. In both cases, the 
main aural impression is a rapid fluctuation 
in the loudness of the sound. 

With tremulant this is exactly what one 
would expect to hear, because the signal is, 
in fact, being modulated, in terms of 
loudness or amplitude. 

With vibrato, or frequency modulation, 
the effect has to be explained on a com¬ 
pletely different basis. 

Imagine that a pure, unvarying tone is 
being propagated into a listening area. 
What the listener hears is a mixture of 



Our prototype unit. The signal path is in the foreground\ from left to right, with the low 
frequency oscillator behind it. The voltage regulator and luF filter were not in position when 
the picture was taken. 
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m nved from a common oscillator / divider 
system. 

Undoubtedly, direct modulation of the 
oscillators is the easiest way to produce a 
dramatic degree of vibrato and, for this 
reason, it is a common choice for simpler 
instruments. But, as indicated, it has its 
drawbacks, too. 

Phase modulation can be achieved in a 
number of ways, some of them mechanical, 
as by rotating capacitors, rotating tran¬ 
sformer elements or rotating loudspeakers. 
Electrical systems include sequential 
sampling of the 180-degree displaced 
signals across a push-pull signal source 
and/or deriving signal from an R/C 
phase-shifting network of which one or 
more elements are varying in a cyclic 
fashion. 

In applying the electrical systems a 
major problem is to achieve phase 
modulation without simultaneously 
modulating the amplitude or generating a 
spurious 7Hz signal. It is all too easy to end 
up with a system which is more akin to 
tremulant than vibrato, or which “pumps” 
the loudspeaker cones at a very low 
frequency. 

A basic electrical phase modulating 
circuit is shown, in simplified form, in Fig. 
1. In essence, it consists of a single stage 
phase splitter providing two signal sources, 
one at the collector and the other at the 
emmitter, out of phase by 180 degrees. The 
modulated output is taken from the junction 
of a capacitor and resistor which are con¬ 
nected in series from collector to emitter. 

To reach the output terminal, the signal 
being handled has two possible paths: one 
from collector via capacitor C, and the 
other from emitter via the resistance 
element R. Fairly obviously the collector 
signal will predominate if the reactance of C 
is small compared with the resistance of R. 
If the reverse condition applies, the emitter 
signal will predominate. 

For the present purpose, the appropriate 
objective is to arrange a quiescent value for 
R which is practical in terms of the com¬ 
ponent itself, and which is neither so high as 
to be inconvenient nor so low as to load 
unduly the phase splitting stage. C can then 
be selected so that its reactance is equal to 
the resistance figure in the centre of the 
musical range over which the vibrato is to 
operate. 

At this selected frequency, under 
quiescent conditions, the output signal will 
be 90 degrees displaced from the input 
signal. At lower frequencies the phase will 
rotate progressively towards that at the 
emitter while, at higher frequencies it will 
approach that of the collector. In itself, this 
will have no audible significance. 

However, a cyclic variation in the value of 
R will produce a cyclic variation in the 
phase of the signals over a wide range of 
frequencies centred on the quiescent con¬ 
dition. Thus a reduction in the value of R 
will cause the phase of the output signals to 
approach that of the emitter, while an in¬ 
crease will have the reverse effect. 

Mathematically, the output resultant may 
be related to a vector swinging back and 
forth within the limits of 0 and 180 degrees of 
phase shift. 

Ideally, the value of R should vary bet- 


The basic phase vibrato circuit, as used in 
our prototype. External switching must be 
arranged to cut the unit in or out of circuit or 
render the vibrato inoperative. Speed and 
depth controls can be brought out to the 
console if desired. 
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ween zero and infinity for maximum 
modulation but, in practice, we must be 
content with a swing between two finite 
limits. This practical limitation modifies 
the modulator’s basic characteristics. 

A resistance variation between zero and 
infinity would provide a full 180 degree 
modulation over the whole frequency range 
but, in practice, the finite resistance 
variation compared with the reactance of C 
results in modulation of less than 180 
degrees centred on one particular 
frequency. At frequencies above and below 
this point the phase deviation will taper off 
gradually. 

While the reduction of maximum phase 
deviation from 180 degrees is a disad¬ 
vantage, the progressive reduction of 
modulation for frequencies towards either 
end of the musical range may be regarded 
as a desirable effect, for reasons explained 
earlier. 

It is also interesting to note that while 
constant amplitude is a natural charac¬ 
teristic of the circuit, an amplitude or 
tremulant effect can be obtained by 
deliberately introducing some loading 
between the signal output point and earth, 
as shown dotted. This dxtra loading forms a 
voltage divider with resistor R and 
variations in the latter then affect the 
amplitude of signal reaching the following 
stage. 

For application as an organ vibrato 
system the value of R must be made to vary 
electronically at a rate of between 5 and 8 
Hertz (or at 1Hz if a “celeste” effect is 
required). To accomplish this, a light 
dependent resistor or LDR is used and its 
resistance is varied by a source of 
modulated light. 

In the original 1<;69 article, these general 
principles were incorporated in two 
practical circuits, the first having a single 
phase modulating stage, with the necessary 
input and output buffering and a low 
frequency oscillator to provide the 
modulating signal. It was pointed out that 
the single stage could produce a maximum 
swing much less than 180 deg. adequate 
only for applications where a very modest 
amount of vibrato was required. It was also 
pointed out that the subjective effect could 
be increased by loading the circuit to 
produce “a judicious amount of tremolo”. 

In practice the simpler circuit has had 
very limited appeal, apparently because 
most organists want a generous vibrato for 
at least part of the time. For this reason, we 
have redeveloped only the more elaborate 
circuit, which can provide a meaningful 
choice of vibrato speed and depth. 

The circuit as shown is similar to that 
published in 1969, but with some significant 
differences. 

It was resurrected mainly at the in¬ 
stigation of Mr Brian Cleaves, manager of 
the Components Division of Plessey 
Australia Pty Ltd. Needing a phase 
modulator for his own instrument, Mr 
Cleaves recalled the circuit in question; he 
also realised that his company’s miniature 
“opto couplers” — units containing an in¬ 
candescent filament and an LDR — might 
be ideal for such a device. 

A prototype phase modulator, built on a 
printed wiring board, worked so well that he 
drew it to our attention. We built another 
one on a re-worked pattern, installed it 
temporarily in a different organ and set it 
up for the best subjective vibrato effect. 
This done, we checked it on instruments to 
verify the operating conditions. For¬ 
tunately, they made sense! 



The layout of components on the printed wiring pattern 74/emS. A 12V regulator is shown 
dotted in the appropriate position if it is desired to power the unit from a higher voltage, non- 
regulated source. Also dotted are two typical resistors and two switched links in the 
positions they would occupy if the depth potentiometer was to be replaced by switching. 


So to the circuit: 

The unit has been designed on the 
assumption that it would be inserted at a 
convenient point in the signal chain ad¬ 
jacent to the preamplifier and ahead of the 
main power amplifier. At such a point, the 
signal level should be sufficient to override 
any noise problems but not so great as to 
produce overload. 

The input signal is applied to the first 
transistor in a Darlington pair, ensuring an 
input resistance of about 1 megohm and 
sufficient to avoid adverse loading on any 
likely circuit to which it is connected. Equal 
collector and emitter resistors for the 
second transistor provide signal source 
points displaced in phase by 180 degrees. 
Connected between these points is a .00* 7 uF 
capacitor and the LDR element of an M JL- 
716A opto coupler, as distributed by Plessey 
components. 

Signals taken from the junction of these 
two components, and their phase relative to 
the input signals, will depend on their 
frequency and the instantaneous value of 
the LDR within the opto coupler. More 
about this later. 

To minimise the loading on the LDR 
circuitry, the signals are fed to a boot¬ 
strapped emitter follower stage before 
being passed to another phase network, 
similar to the first. Then follows another 
bootstrapped emitter follower and a third 
phase network. This feeds, in turn, into a 
Darlington pair, providing enough gain to 
offset the small but cumulative losses in the 
preceding stages. A preset pot across its 
output permits the gain of the whole unit to 
be adjusted — normally to unity — so that it 
can be cut in and out of a signal chain 
without altering the sound level from the 
instrument. 

So much for the actual signal path. 

The low frequency modulating signal is 


generated by a phase-shift type oscillator 
involving T9 and T10. The circuit includes 
provision to vary the frequency and the 
amount of modulating signal fed to the 
transistor pair Til/ T12, which impresses 
the low frequency signal across the three 
filaments in the opto couplers. (Note that 
the luF coupling capacitor should be a 
polyester type). 

The intention, of course, is to make the 
filaments pulsate smoothly at the selected 
modulating frequency, thereby producing a 
sympathetic variation of the associated 
light dependent resistors. 

And here we move into the rather 
nebulous area which accounted for the 
unusual procedure mentioned earlier: 
make it work first, check it on instruments 
later! 

Information on the MTL-716A opto 
couplers is sparse, being substantially 
confined to normal filament rating (5V, 
30mA) and a minimum, a maximum and a 
median value for the LDR. 

On a purely trial-and-error basis on a 
couple of organs, we set the bias on T12 to 
produce the maximum vibrato effect in the 
melody region of the keyboard around A- 
440Hz. 

A subsequent check on the setting on the 
test bench, without vibrato drive, indicated 
that the lamp was operating very close to 
IV, and that the LDR value was about 68K. 
This approximates the reactance of .0047 at 
500Hz, indicating that the 90-degree 
quiescent phase shift condition was, indeed, 
very close to target. With drive applied, the 
phase would swing either side of 90 degrees. 

The waveform from the oscillator, as 
viewed on the oscilloscope, was smooth but 
certainly not symmetrical and this might 
have led to some apprehension. However, it 
is not used directly. It drives an in¬ 
candescent filament which tends to act as a 


4xEM401 .etc. 



The phase vibrato unit can be operated from a simple power supply as shown, provided a 
12V regulator is installed in the position provided on the board. In this case the regulated 
12V rail could also be used to operate miniature reed relays actuated by push-buttons on the 
console. 
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W HAT M AKES THIS 

A GETTER SWITCH? 


C & K Components 
(USA) produce the 
widest possible variety 
of switch combinations 
... better switches to 
meet every require¬ 
ment. 

Plessey offers yet 
another switch from 
the C & K range ... 
the ILLUMINATED 


ROCKER in SPDT and 
DPDT versions which 
accommodate the 
popular L.E.S. T 1V 2 
and T 1% bulbs. These 
switches are front 
relampable without 
special tools and are 
panel mounted simply 
by snap fitting into a 
.750" square hole. 


Snap-off actuator/ 
lenses are currently 
available in red, 
yellow, green, amber 
and white. 

Now, just what makes 
this a better switch?... 



1 The switch clamp of 
V* hard temper 
stainless steel resists 
up to 8 lbs. pressure 
required to dislodge 
switch through 
mounting panel. This 
switch offers more 
than twice the rigidity 
of other brands. 

2 Cradle supports are 
designed to give 
positive cradle 
alignment at all 
segments of 
actuation. This 
ensures a consistent, 
crisp “switch feel”, 

a contributing factor to 
the broad popularity of 
this switch in the USA. 

3 C & K switches are 
superior through the 
use of scientifically 
selected materials 
and analysis of 
engineering design 
failures in competing 
brands. The case 
assembly of this 
switch is of glass 
reinforced Diallyl 
Phthalate (DAP) . . . 
the finest material 
available for the 
purpose. 


PLESSEY ^ 


Plessey Australia Pty 
Limited 

Components Division 
Box 2 PO Villawood NSW 
2163 Telephone 72 0133 
Telex 20384 


MELB. Zephyr 
Products Pty. Ltc 
56 7231. 

ADEL. K. D. Fish 
Co. 223 6294. 


4 Fine tolerance 
control of cradle 
trunnion support post 
mouldings ensures 
accurate fulcrum 
contact sweep. The 
design offers total 
circuit option of the 
range ... a real plus 
point when compared 
to other brands. 

5 Durable contact 
follower has been life 
tested to some 
255,000 cycles—far 
in excess of the 
advertised 100,000 
cycles. This follower 
is screw machine cut 
Teflon, a unique 
feature making this 
switch far superior to 
other brands 
employing moulded 
phenolic or thermoset 
plastic contact 
followers. 

6 No inbuilt lubricant 
—High-lubricity 
contact follower 
eliminates the need for 
“dirt-attracting” 
lubricant on fulcrum 
contacts. 


PERTH H. J. McQuillan 
Pty. Ltd. 68 7111. 

N.Z. Henderson (N.Z.) 
6 4189 
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POCKET MULTITESTER 

8.95 


1000 Ohms/Volt AC^DC. 8 ranges. Handy for 
home & work shop. Easy read 2 colour 2" meter. 
With convenient thumbset zero adjustment, 
mirrored scale eliminates parallax. Very compact. 



18 RANGE 20,000 0HMS/V0LT 

15.95 

Low priced VOM with expensive model' features 
Single knob range selector with separate off 
position. 3" meter, pin jack connections. Accuracy 
3% on DC, 4% AC. Leads, battery, instructions. 
22-201 



25 RANGE 20,000 0HMS/V0LT 

21.95 

Highly sensitive full range tester. 4" meter with 
colour coded, mirrored scales. Single knob range 
selector. With leads, battery and instructions. 

22-202 






RYDALMERE 280-316 Victoria Road 638 6953 

EPPING 16 Langston Place 86 1827 

PYMBLE 1112 Pacific Highway 449 5046 

SEVEN HILLS 10b Regional Centre 622 7507 

GOSFORD 42w Imperial Centre, Mann Street 24 3392 
MERRYLANDS 209 Merrylands Road ^ 637 4448 

CAMPBELLTOWN 79 Dumaresq Street 25 3524 

HORNSBY 2b Burdett Street 47 1673 


MIRANDA Fountain Court Level; Miranda Fair 525 3350 
EMERTON 17 Jersey Road, Emerton Village 625 5870 
MAROUBRA 181 Maroubra Road 34 5683 

MARRICKVILLE 111 Marrickville Road 56 8048 

NEWCASTLE 788 Hunter Street West 69 2207 

WOLLONGONG Westfield Shopping Town. Figtree 
FYSHWICK Cumberland Court, 

Wollongong Street, Canberra 95 1580 


TANDY 

I ELECTRONICS 

THE WORLD WIDE SUPER MARKET OF SOUND FOR 52 YEARS 


27 RANGE 30.000 0HMS/V0LT 

25.95 

High accuracy for servicemen, technicians, lab 
work. 4" meter, banana jack connections, polarity 
reverse switch. Leads, battery, instructions. 

22-203 


— JLiSTtfCL- 

INCREDIBLE LOW PRICE 
ON SOUND LEVEL METER 

49.95 

An absolute must for audio buffs. Test sound levels tn nightclubs, 
factories, soundproof rooms, stereo and PA s y st ®™s. Reads 
60-116 dB in five 16 dB ranges. Extremely accurate. Has external 
monitor jack, 1 -v minimum output. Built-in battery tester Compares 
favourably with $200 units! Tandy sell quality for less! 

33-1028 


27 RANGE 100,000 0HMS/V0LT 

39.95 

One of the finest portable/bench models available. 
Fast accurate testing. Meter double jewelled 4" 
D’Arsonval Protection circuit. All extras! 

22-205 


13 RANGE 50,000 0HMS/V0LT 

29.95 

Range-doubler circuit for more accurate readings 
x>th current & voltage. Ideal low voltage transistor 
servicing, 4V*" meter. Leads, battery, instructions. 

£2-204 
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INSTALLING THE VIBRATO UNIT IN AN ORGAN 


low-pass filter by reason of its thermal 
inertia; this, in turn, affects an LDR with its 
own non-linear characteristic and both are 
subject to considerable tolerances anyway! 

The important point was that the vibrato 
effect, as heard, was entirely acceptable, 
despite the surprisingly low voltage applied 
to the lamps. This voltage is dependent, by 
the way, on the resistance in the emitter 
return of T12, provided by a 100 ohm fixed 
resistor and a tab pot which can, in practice 
have a value of anywhere between 50 and 
250 ohms. Reducing the value increases the 
current through the lamps, reducing the 
resistance of the LDR elements and shifting 
the vibrato spectrum bodily upwards. To a 
limited extent, the pot can be regarded as 
having this function. 

In practice, the resistance in both 
developmental units ended up at 130 ohms 
and we suspect that this might prove to tfe 
about the optimum figure for most such 
units. 

Having the lamps operating at a low 
voltage has two advantages — economy of 
current drain and an operating life that 
should be very long indeed. Total current 
drain of our prototype unit, in the operating 
condition as set up was 55mA into the 12V 
line. Allowing for the current to the 9V line, 
this would suggest about 14 or 15mA for 
each of the filaments — about half their 
normal operating current. 

If a 12V source is available, reasonably 
filtered and regulated, it can be fed directly 
between the earth pattern on the wiring 
board and the 12V pattern, which runs along 
the edge adjacent to the low frequency 
oscillator components. This done, the series 
resistor and zener will look after the 9V rail 
automatically. 

However, the board does have provision 
to include a 3-terminal voltage regulator 
such as MC7812, UA7812 or LM340-12T. 
Either the l-amp or 0.5A versions would be 
satisfactory, which certainly helps because 
they have all been in rather patchy supply. 
To provide a properly regulated 12V out, the 
input voltage must lie between a maximum 
of 19V and a mimimum of 14.5V (including 
ripple). Figure 3 shows a typical simple 
supply which could be used. If fed with 18V, 
the 12V line could obviously be used for 
other items and, for this reason, an optional 
12V take-off point had been provided on the 
board. 

By way of example, the 12V rail can be 
used to power one or more miniature 12V 
reed relays wired to change over signal 
circuits, control vibrato off-on, depth, 
speed, &c. The likely requirements are 
mentioned in the panel alongside. 

A couple of other points about the board 
layout warrant special comment. 

The 50K vibrato speed control is shown as 
a tab pot which can be preset at the desired 
speed, thereafter remaining untouched. In 
fact, the author synchronised it with the 
Leslie loudspeaker at its higher speed, 
partly as an alternative form of vibrato and 
partly to anticipate beat effects. 

If it is desired to control vibrato speed 
from the console, the pot mounting holes 
can become the anchor points for wires 
running away to a separate pot or to a 
switch and resistors giving a fast / slow 
option. 

Similarly, another tab pot was used on the 
prototype board and preset at somewhat 
less than maximum for a suitable vibrato 
depth. Again, the same anchor points could 


Whereabouts in the circuitry to install a 
vibrato unit will vary with the instrument 
and the requirement, and needs to be 
carefully planned beforehand. 

In a simple, single-channel instrument, 
without adequate vibrato, a phase type unit 
can logically be introduced into the signal 
line to the main amplifier, preferably in a 
way which will not include the bass pedals. 

In a two manual instrument, it may be 
possible to provide switching so that the 
signal from either keyboard can be fed 
through the vibrato unit or direct to am¬ 
plifier, giving a choice of vibrato on either or 
both manuals. 

With some organs it may be difficult to do 
this if inter-mamual balance controls operate 
where the signal lines merge. It may be 
necessary to use a second vibrato unit or to 
make other arrangements for controlling 
inter-manual balance. 

Where the organ has separate channels 
for each manual, or group of voices, and it is 
desired to preserve the separation, two or 
more vibrato units will certainly be 
necessary. They can, however, share drive 
from the one low frequency oscillator, as 
does the Schober instrument. (See page 49, 
July 1974 issue). 

One very typical situation involves spinet 
organs which have fully controllable vibrato 
on the master oscillators, being therefore 
common to both manuals. While adequate 
for full "theatre style" playing, it is not 
possible to play a straight solo voice against 
a vibrato accompaniment. This becomes 
possible however, if a single phase vibrato 
unit is made available to the lower manual 
only. It can be cut into circuit ahead of any 


be used for a pot brought out to the face of 
the console. On the pattern itself we show 
yet another option in which the pot element 
has been replaced by a couple of fixed 
resistors. By using a console switch to close 
neither or either link, the player can have 
the option or nil / half / full vibrato. Fairly 
obviously, the proportions of the three 
resistors involved can be varied to suit 
individual needs. 

For the rest, the board is relatively 


inter-manual balance control, being preset 
to an appropriate speed and depth. 

The method of control must also be 
considered. In some cases it will be simplest 
to wire the vibrato unit permanently in the 
appropriate signal path, simply cutting out 
the low frequency oscillator for "straight" 
sound. The oscillator can be cut out either 
by turning down the depth control (if on the 
console) or opening the signal drive to 
TR11, or earthing the collector of TR9. 

In other cases, it may be necessary to 
have the switching in the actual signal path. 
To avoid the necessity for long, shielded 
signal leads to console switches, it is worth¬ 
while considering the use of miniature reed 
relays such as the OKI URD-113 units 
illustrated. Drawing a nominal 17mA, they 
can be operated from the 12V rail in the 
vibrato unit. They have only open/close 
contacts but two of them, suitably activated 
can perform a signal changeover function. 

To control reed relays, an attractive range 
of Sloan Color-Lite switches is now 
available offering a push-on push-off 
changeover function and a button that lights 
up in one mode. Different bezel colors are 
available, along with a spring-loaded push- 
on switch, and simple push-buttons and 
bezels. 

Physically, the attraction of these items is 
in their finish and neat single-hole mounting. 
The hazard of unsightly additions to a 
console is largely obviated. (The com¬ 
ponents illustrated are distributed in 
Australia by the Professional Components 
Dept, Plessey Australia Pty Ltd, P.O. Box 2, 
Villawood, NSW 2163.) 


straightforward and should involve no more 
than identifying the various components 
and soldering them appropriately in place. 
You will need to exercise some care with the 
transistors, however. While the board 
pattern has been drawn for transistors 
having their leads in triangular formation, 
the supply position may dictate the use of 
the TO-92, configuration with in-line leads; 
connections vary from brand to brand and 
need to be checked. & 



These items, available from the Plessey Professional Components Dept, should have a 
special appeal to enthusiasts who may wish to extend an existing instrument. At top left are 
three Moririca MTL-716A opto couplers incorporating an incandescent lamp and an LDR, 
and providing the basis for the phase vibrato unit, described here. At top centre are four OKI 
miniature reed relays type URD-113 which combine an off-on switch function with an 
energising coil to operate at up to 12V and between 10 and 17.5mA. At the right are the 
illuminated Sloan Color-Lite push-button switches, available either in a spring-loaded or 
push-on push-off action. In the foreground is a miniature indicator bezel deft) and a spring- 
return push button (right). The long threaded shanks would be an advantage where swit¬ 
ches must be mounted through wood. 
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Our EDUC-8 computer: 
starting construction 


Having introduced our unique digital computer project and described 
how it works, the author now starts to describe its construction. Both 
circuit and wiring details are given for the power supply, front panel 
board and mother board sections, which together form the foundation 
of the machine. 

by JAMIESON ROWE 


EDUC-8 is built into a case of about the 
same size and shape as a medium-powered 
stereo amplifier. The case measures 29.3cm 
wide, 10.3cm high and 35.7cm deep — or 
11.5 x 4 x 14 inches, if you prefer. The 
prototype case is made from 20 gauge steel, 
and is finished in chocolate hammertone 
lacquer. 

The case is made in two sections, with 
the main section forming its base, sides and 
rear. The front and top are provided by the 
second section, which is designed to slide 
on from the front. Once assembled the two 
are held together by a lip at the rear and by 
four small self-tapping or "PK" screws. 

No components whatever are mounted 
on the front panel-top section of the case, 
which serves purely as a cover and control 
escutcheon. This has been done 
deliberately, so that the machine may be 
operated easily with the cover removed, to 
facilitate servicing. 

The power supply wiring of the machine 
is built into the rear of the case, with the two 
series-pass power transistors and their 
finned heatsinks mounted on the case rear 


itself. Also mounted on the case rear are the 
sockets for interconnection with the input 
and output devices. 

The actual computer proper is an 
assembly of printed wiring or "PC" boards, 
mounted in the front section of the case. 
Two of the PC boards are mounted ver¬ 
tically, spaced behind the plane of the case 
front panel by about 2cm and 3cm 
respectively. The remaining six boards plug 
into edge-connector sockets mounted on 
the second of the two vertical boards, to 
form a vertical stack array. 

The vertical board nearest the front panel 
plane performs all of the wiring and in¬ 
terconnections between the front panel 
components — console switches, LED 
indicators and so on. .. For fairly obvious 
reasons it has been dubbed the "front panel 
board". The second vertical board makes 
virtually all of the interconnections between 
the plug-in PC board sockets, and is known 
as the "mother board". The copper etching 
patterns for these two boards are coded 
E8/F and E8/C respectively; both measure 
28.3 by 9.5cm. 


In vertical order from the top down the 
plug-in boards respectively provide the 
circuitry for the run control, major state 
generator and timing pulse generator 
(E8/T); the instruction register and decoder 
(E8/D); the memory, memory address and 
memory buffer registers (E8/M); the 
program counter and serial adder (E8/P); 
the accumulator (E8/A); and the input- 
output interfacing circuitry (E8/10T). Each 
of these six boards measures 21.5J?y 16cm, 
and the etching pattern codes arelis shown 
in the brackets. 

Space has been left in the case so that the 
plug-in PC boards may be easily removed or 
replaced. The space also allows any one 
board to be "extended out" for convenient 
access during operation, by means of an 
extender board. This is simply a PC board 


It's growing! 

Due to the falling prices for memory ICs, 
it is now possible to provide EDUC-8 
with a 128-word memory at virtually no 
more than the original cost of the 32- 
word version. In view of this .we are 
modifying the design, so that as actually 
described EDUC-8 will have a 128-word 
memory — four times the original size. 
Provision is also being made for ex¬ 
pansion to 256 words, if desired. 


with etched contacts along one end, with 
conductor strips connecting these to the 
pins of edge connector sockets mounted at 
the other end. Thus by plugging the ex¬ 
tender board into the computer mother 
board socket(s) normally occupied by a 
board, and plugging the board in turn into 
the extender board sockets, the board is 
brought out for convenient access while 
leaving it still connected into circuit. The 
extender board measures 24.5 by 18cm, and 
its pattern is coded E8/X. 

To remove a board and replace it with the 
extender board, the boards above it must be 
temporarily removed to allow access. The 
desired board is then removed, and replaced 
by the extender board —with the sockets on 
the latter facing upward. The other boards 
can then be replaced, and finally the 
displaced board plugged into the sockets on 
the extender board. It then protrudes 
vertically from the board stack, allowing 
ready access to both sides. 

With the exception of the extender board, 
which is made from normal SRBP, all of the 
PC boards in the prototype are made from 
epoxy fibreglass laminate, and this is 
probably preferable in view of its greater 

A view of the machine with the top/front 
panel removed. Note that the front panel 
board visible is an early version. 
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EDUC-8 POWER SUPPLY 


° WITH CLIP-ON HEATSINK 
(10 x 20mm FLAG OR SIMIL 


strength. However it is also a good deal 
more expensive than SRBP and the newer 
fireproof bakelite laminates, both because of 
the higher cost of the laminate itself and 
because it is tougher on drills. Whether this 
extra cost is really justified is a moot point. 

Largely for emotional reasons rather than 
objective, fibreglass boards have become 
traditional for "serious" projects such as 
this, and there will no doubt be some who 
will want to obtain the boards made from 
this material regardless of cost. However if 
you're a little daunted by the cost, I don't by 
any means suggest that you should regard 
fibreglass as essential. Provided that they 
are handled with reasonable care, SRBP 
boards should be quite satisfactory. 

I do suggest, though, that you get boards 
which are gold flashed —at least along the 
edge connector pads. This will make for 
very much more reliable connections, and is 
well worth the small additional cost in¬ 
volved. An electro-deposition process, gold 
flashing gives the copper pads a coating of 
gold which is thinner than the more ex¬ 
pensive plating, but entirely adequate for 
this sort of situation where the boards are 
not going to be repeatedly removed and 
replaced. 

Probably the best place to start con¬ 
struction of the computer is with the power 
supply, as this can then be used to power 
the other sections as they are built up. Apart 
from having the psychological appeal of 
letting you produce some working circuitry 
early on, it will also allow you to check the 
operation of the various boards as they are 
completed. The order in which the boards 
will be described has been deliberately 
arranged so that this "checking as you 
progress" technique can be exploited as 
much as possible. 

As you will perhaps have noticed already, 
the power supply circuit is very con¬ 
ventional, its only noteworthy aspect being 
that it has been designed to deliver up to 6 
amps at a nominal 5V. It uses a conventional 
bridge rectifier, driven by a suitably rated 
10V stepdown transformer. The rectifier 
bridge is of the type having four high- 
current silicon diodes mounted in a single 
package, such as the EDI type PB40. 

The reservoir capacitor should have a 
value of at least 15,000uF, to cope with the 
heavy drain. It should also have a ripple 
current rating of at least 5A, for the same 
reason. Generally this means that we are 
talking about a "computer grade" electro, 
with a suitably impressive price tag. 
However as this is the main reservoir electro 
for the whole machine, it is worth getting 
the best you can afford. 

There are three types available at the time 
of writing which appear to be quite suitable. 
These are the Nippon Chemi-con type 
EW16LGSN-15,000 B, available fron Allied 
Capacitors; the type ELL-52052, made 
locally by Plessey Australia; and the type 
B41455 from Siemens Industries. The first 
of these is 15,000uF, while the other two 
are 22,000uF. All are single-ended clamp 
mounting types. 

The regulator circuit uses conventional 
discrete transistors, rather than an 1C. This 
has been done partly because there have 
been, and still are to a certain extent, supply 
problems associated with some of the most 
suitable regulator ICs. A further reason is 
that I have found it rather difficult to corrte 
up with a 6 amp regulator circuit using an 
1C, which is as stable as this simple discrete 
circuit, without going to considerably 
greater complexity and cost. 


At top is a close-up shot of the power 
supply and IOT connector wiring , with the 
circuit of the power supply above. At right 
are details of the wiring on the small power 
supply resistor panel. 


There are only five transistors used, with 
two 2N3055 power devices in parallel as the 
series pass element. These are driven by a 
medium power TO-5 PNP driver device, 
which is driven in turn by two low power 
NPN devices acting as the error amplifier. 
The reference source is provided by a 6.2V 
zener diode, this voltage being close to 
optimum from the point of view of tem¬ 
perature coefficient. A simple resistive 
divider across the zener establishes the 
nominal 5.2V reference against which the 
output of the regulator is compared. 

The two 0.33 ohm resistors in series with 
the 2N3055 emitters are swamping 
resistors, to ensure that the two devices 
share the load current equally. The two 10 
ohm series base resistors with their 
associated 4700pF collector-base 
capacitors, together with the .022uF 
capacitor across the driver are to ensure that 


+ 5V TO IOT SOCKETS. 2N3055 

COMPUTER BOARDS EMITTERS 



the regulator is stable for all normal load 
impedances. Without these components to 
"throttle back the gain" at high frequencies, 
this sort of circuit can become a very ef¬ 
fective oscillator with caprcitive loading, 
due to the excellent gain-bandwidth product 
of the silicon transistors! 

The two .047uF capacitors bypassing 
either side of the power transformer 
secondary are for RFI filtering, incidentally. 
Without them, the operation of the machine 
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can be disturbed by mains switching 
transients and other rubbish which can find 
its way in via the transformer. The filtering 
provided by the two simple bypasses has 
been found quite effective, and no further 
protection should be necessary providing 
your machine is housed in a similar earthed 
metal case. 

Despite the simplicity of this power 
Supply circuit, its performance is quite good. 

Output voltage drops by only 0.12V when 
the load current is changed from 500mA to 
6 amps, which is more than adequate for 
this sort of application. Similarly the output 
ripple is well down, being less than 50mV 
peak to peak even at the nominal full load 
current of 6A. This means that the supply is 
easily capable of delivering the nominal 3 
amps required for the basic computer, with 
another 3 amps available for powering the 
logic in peripherals. 

Incidentally this supply would perhaps be 
worth considering in its own right as a 
general-purpose heavy duty 5V supply for 
logic development work. It is fairly rugged, 
and will even take direct shorts across the 
output providing they are of reasonably 
short duration. 

As there are only a handful of parts used 
in the supply apart from the larger com¬ 
ponents such as the power transformer and 
reservoir electro, it has been wired up in 
conventional fashion using a small length of 
miniature tagstrip. Needless to say, the 
wiring is not particularly critical, the main 
thing being to wire up the leads carrying the 
full load current in fairly heavy wire. 

The basic wiring of the tagstrip is shown 
in the small diagram, to serve as a guide. 

The rest of the power supply wiring should 
be easy to work out from the close-up 
photograph. The two series-pass transistors 
are mounted on individual 10-cm square 
finned heatsinks, using the usual silicone 
grease, mica or plastic insulation shim and 
sleeved screws to electrically isolate the 
device cases from the heatsinks and earthed 
frame. 

Don't forget that the mains flex should 
enter the case through a grommetted hole, 
be clamped upon entry, and have the active 
and neutral wires terminated in a screw 
connector strip. The earth wire should be 
soldered to a lug screwed to the case, to 
ensure a reliable machine earth. 

Note that the PNP driver transistor should 
have a small clip-on heatsink. This can be 
one of the fancy moulded types if you like, 
although a few square centimetres of 18 or 
20 gauge sheet brass bent into a suitable 
"flag" or "9" shape will do just as well. 

As soon as the supply is wired up and you § 
have checked to make sure that no obvious 
errors have been made, it can be switched 
on — or "powered up", to use the ap¬ 
propriate computerese — and its output 
voltage checked. Regulation and ripple can 
also be checked if you have the facilities, 
although if the open-circuit output is right 
the rest will probably be in order also. 

As with most simple supplies, the open 
circuit voltage tends to be a little higher than 
when even a small load current is drawn. It 
should measure between about 5.3 and 5.4 
volts, dropping to about 5.12V at about 
500mA drain and then dropping much more 
slowly to around 5.00V at 6A. If your supply 
is consistently higher or lower than these 
figures, the cause will almost certainly be 
due to the zener tolerance. 

The remedy is simple: adjust the value of 
either the 120 or 470 ohm resistors across 
the zener, using higher value shunt resistors, 


vjntil the desired voltages are produced. Pad 
down the 120 ohm resistor in this way if the 
voltage is low, or the 470 ohm resistor if the 
voltage is high. 

With the power supply operational, you 
will then be in a position to start on the 
actual computer itself. I suggest that you 
begin with the front panel board, as this will 


let you see how the finished machine is 
going to look. And with the board com¬ 
pleted and hooked up to the power supply, 
you will have an impressive array of lights 
and switches to demonstrate your progress 
to others! 

The circuitry which is associated with the 
front panel board is shown in the diagram, 
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Above are wiring diagrams for the front panel board (top) and the mother board, showing all 
parts and interconnections. 


and as you can see it is not particularly 
complex. Seven of the ICs used are hex 
inverter (7405) or hex buffer (7417) devices, 
whose elements are used to drive the 42 
LED indicators. The two different cir¬ 
cuits used for the LED drivers are shown 
down in the lower right of the diagram, with 
a legend showing which signals use each 
version. Basically those signals available in 
positive logic form use the inverter element 
drivers, while those in negative logic form 
use the non-inverting buffer drivers. 

Immediately above the LED drivers in the 
diagram is the switch register, which is 
simply eight switches and the same number 
of 10k pullup resistors. This is a simple way 
of generating static high or low logic levels, 
and is all that is required. No suppression of 
contact bounce is required, as the switches 
are not involved in dynamic operation. 

The remaining front panel circuitry is that 
associated with the control switches. This 
uses four low cost 7400 or 9002 quad gates, 
together with a 9602 dual monostable or 
"one-shot". 

The three control switches which initiate 
running of the machine — the RUN, 
EXAMINE and DEPOSIT switches - are 


fitted with bounce suppression flip-flops 
which each use two 7400 gates. These 
ensure that only a single, clean level 
transition occurs whenever these switches 
are pressed or released. 

One of the 9602 one-shot elements is 
used to sense whenever one of these three 
switches is pressed, and to generate a single 
pulse in response. This pulse becomes the 
RUN COMMAND signal (negative logic), 
which is sent to the timing and control 
board to set the run flag flip-flop and start 
the machine running. 

This is the only immediate outcome of 
pressing the RUN switch, as far as the front 
panel circuit is concerned. However in the 
case of EXAMINE or DEPOSIT, the output 
from the one-shot is also combined with the 
"OR" signal from the debouncing circuits to 
set a small R-S flip-flop labelled the "deposit 
or examine flag". 

The output of this flip-flop becomes the 
DEP + EXM logic signal (negative logic), 
which is used throughout the machine to 
distinguish an examine or deposit cycle from 
normal running. Similarly the output signal 
from the deposit debouncing circuit is also 
taken away as a further logic signal, to 


distinguish deposit from examine. 

Note that provision has been made for a 
deposit cycle to be initiated by an external 
negative logic signal, as an alternative to 
depressing the front panel switch. This has 
been done to permit convenient loading of 
programs by means of "hardware loader" 
logic in an input device such as a paper tape 
reader. 

Before a program can be fed into the 
machine by a sequence of deposit cycles, or 
checked by a sequence of examine cycles, 
its starting address must be loaded into the 
program counter (PC) register. The same 
operation is also necessary before the 
program can be set running, in order that 
the first instruction fetched will be the 
correct one. 

This function is performed by the LOAD 
ADDRESS key, which as may be seen 
generates a negative logic signal by simply 
shorting the lower end of a 10k resistor 
connected to the 5V line. Provision has also 
been made for the same function to be 
performed remotely, by what effectively 
becomes an external negative logic LOAD 
ADDRESS signal. 

In either case the resulting negative logic 
signal is inverted and used to generate two 
signals which are fed to the PC register to 
cause it to be loaded by the logic levels 
present on the switch register output lines 
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EDUC-8 computer 


SRO-6 inclusive (or SRO-7 inclusive with 
the extended memory). The two signals are 
LAI (negative logic), which is used to clear 
the PC, and LA2 which is used to perform 
the actual loading. 

As may be seen, the circuit which 
produces the two signals is quite simple, 
using a two-input gate, the second one-shot 
element from the 9602 device, and a further 
gate used as an inverting buffer. The one- 
shot is arranged to trigger only on negative¬ 
going edges of the inverted (and therefore 
positive logic) LA signal, so that if the load 
address key switch were bounceless the 
one-shot would not operate until the key 
were released. 

If we ignore bounce for a minute, then, it 
can be seen that the Q-bar or com¬ 
plementary output of the one-shot will 
remain in the high logic state while the LA 
signal is present, because the one-shot will 
not yet have triggered. As a result the gate 
producing the LAI signal will have two high 
outputs, and will produce the signal to clear 
the PC register. 

Then, when the key is released, or the 
external LA signal removed, the input of the 
gate connected to the LA signal will go low, 
causing the gate output to go high and thus 
inhibiting the LAI signal. But at the same 
time the one-shot will trigger, causing the Q- 
bar output to go to the low state for a short 
time. As a result the inverting buffer at¬ 
tached to this output will produce the LA2 
pulse signal, causing the address set up on 
the switch register to be loaded into the 
freshly cleared PC register. 

Although you might think that this neat 
chain of events would be fouled up by 
contact bounce in the LOAD ADDRESS 
key, this isn't so. If you trace through the 
circuit, you'll see that the only effect of 
bounce is to cause the sequence to be 
repeated a number of times in rapid suc¬ 
cession. And because the last "bounce" 
after the key is released will always by 
definition cause a negative-going transition 
at the input of the one-shot, the last event 
will always be the generation of an LA2 
pulse. Hence despite bounce, correct 
loading always takes place. 

It is because the load address circuit is 
unaffected by bounce that the LOAD 
ADDRESS key is not provided with a 
bounce suppression flip-flop as fitted to the 



The rear of the case , showing the IOT connectors and regulator transistors. 


RUN, EXAMINE and DEPOSIT keys. There 
is no point in having a flip-flop if it is not 
necessary. 

One of the three remaining switches on 
the front panel board is the SLOW/FAST 
switch, which in the slow position com¬ 
pletes the earth return circuit of a 47uF 
tantalum electrolytic capacitor. The other 
end of the capacitor connects to the main 
clock pulse generator on the timing board, 
to alter its operating frequency. 

The remaining two switches are the 
HALT key and the SINGLE/CONTINUOUS 
switch, which as may be seen are both in 
parallel. Both have the effect of producing a 
low logic level at one input of a gate acting 
as an OR element, to produce a logic signal 
labelled HALT COMMAND. The second 
input of the OR gate is fed from the HLT 
instruction output line (negative logic) of the 
instruction decoder, so that the same HALT 
COMMAND signal is generated in the event 
of a "halt" instruction. 

The effect of the HALT COMMAND 
signal is to cause a reset pulse to be fed to 
the run control flag flip-flop in the timing 
circuit, at the beginning of the second half 
of T23 of the next EXECUTE cycle. This in 
turn causes the main run control flip-flop to 
the reset at the ena of T23, so that the 
machine stops running after fully com¬ 
pleting the current fetch-execute cycle. 

The run control flag flip-flop can only be 
reset during T23 of an execute cycle, and 
then only if the HALT COMMAND single is 
present. This has a number of implications, 
some of which will be discussed later. One 
implication is that it is quite in order for the 
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RUN and HALT keys to be pressed at the 
same time — contradictory though this may 
sound. Since the HALT key is effectively 
only sensed during T23 of the execute cycle, 
pressing both keys together and holding 
them both down simply couses the machine 
to run for a single complete fetch-execute 
(or fetch-defer-execute) cycle. 

In other words, it performs a single in¬ 
struction step — nothing more, nothing less. 
So that if the HALT key is held down 
continuously and the RUN key pressed 
repeatedly, the machine will simply step 
through a program one instruction at a time. 
This can be very handy for analysing the 
operation of a program — particularly if it is 
not doing what you expected! 

It can be rather tedious having to hold the 
HALT key down for any length of time, 
though, and this is why the 
SINGLE/CONTINUOUS switch is 
provided. In the single step position, it is 
simply equivalent to holding the HALT key 
down all the time —but a little easier on the 
operator's finger. 

Wiring of the front panel board should be 
found a fairly straightforward task, if you 
use the wiring diagram as a guide together 
with the circuit and the photograph. Most of 
the wiring should be fairly self explanatory, 
although care should be taken with such 
matters as correct orientation of the in¬ 
dicator LEDs and the various ICs. 

Note that provision is made on the board 
for indicator LEDs corresponding to bits 0-6 
inclusive of the PC and MA registers. This is 
sufficient for the 128-word memory, where 
only 7 address bits are used, but will not 
allow indication of the eighth bits (PC7 and 
MA7) which become active if the memory is 
expanded to 256 bits. Indicators for these 
bits will be described later. 

Probably the only other point to mention 
about the front panel board at this stage 
concerns the mounting of the switches. To 
enable these to be replaced individually at 
some future time, if they become faulty, 
they have been mounted on a small metal 
strip, which is attached to the front of the 
PC board via small screws and nuts, at each 
end. The switches are fastened to the strip 
from the front using the screws and nuts 
supplied with them, and with their bodies 
passing through clearance slots. Finally their 
rear lugs pass through holes in the PC 
board, and are soldered to the appropriate 
copper pads. 

This technique should allow any of the 
switches to be removed later on if 
necessary, by undoing its mounting screws 
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EDUC-8 PARTS LIST - 1 


MAIN CASE AND POWER SUPPLY 

1 Case and lid/ front panel, 29.3 x 10.3 x 
35.7cm (W x H x D), with switch 
mounting bracket. 

1 Power transformer, 240V/ 10V at 6A 
fFerguson type PF3798, Jones type 
JT 139 or similar) 

2 10cm square finned heatsinks, flat 
mounting type. 

3 6-way DIN sockets (McMurdo type 
1290-06-01) 

1 16-way polarised plug and socket 
(McMurdo type 1338-12-02, 1338-02- 
02 ) 

1 Silicon rectifier bridge, PB40 or similar 

2 2N3055 NPN power transistors with 
mounting accessories 

1 TT800, BFS92, AY9139 or similar 
medium power PNP silicon 

2 BC108, BC208, BC548 or similar 
general purpose NPN silicon 

1 BZX79/C6V2 or similar 6.2V 400mW 
zener diode 

2 4 700pF L V polyester or polycarbonate 

1 .022uF LV polyester, etc 

2 .047uF LV polyester, etc 

1 470uF 10VW electrolytic 

1 15,OOOuF or 22,000uF 16VW elec¬ 
trolytic with mounting damp 

Resistors: 2 x 0.33ohm 5W, 2 x lOohm 
1W, 2 x lOOohm V 2 W, 1 x 120ohm 
AW, 2 x 220ohm 'AW, 1 x 470ohm 
'AW 

Mains cord and plug; grommet and 
damp for same; 2-way "B-B" con¬ 
nector strip; 7-lug section of miniature 
resistor panel; 2 x 2-lug miniature 
tagstrips; 2 x 12.7mm tapped spacers; 
rubber feet for case; screws, nuts, 
washers, solder lugs, etc. 

FRONT PANEL BOARD 

1 Printed wiring board, code E8/F (28.3 
x 9.6cm) 

8 SPD T paddle switch, red paddle (C&K 
type 7101) 


2 SPDT paddle switch, grey paddle 
(C&K type 7101) 

3 SPDT spring return paddle switch, red 
paddle (C&K type 7108) 

2 SPDT spring return paddle switch, 
black paddle (C&K type 7108) 

4 spacers, untapped, 17mm long 

4 7400 or 9002 quad gate 

5 7405 or 9017 hex inverter (open 
collector) 

2 7417 or 9N17 hex buffer (open 
collector) 

1 9602 dual one-shot 
42 Low cost red LED's single ended type 
(0LD419, FLV110, 5082-4850, 5082- 
4484, SL103, CQY24 or similar) 

1 lOOpF NPO ceramic capacitor 
1 .001 uF LV polyester or polycarbonate 

6 0.1 uF LV polyester or polycarbonate 
1 47uF 6VW tantalum electrolytic 
Resistors: 42 x 180ohm 1/4W, 1 x Ik 

1/4W, 18 x 10k 1Z4W, 1 x 22k 
1/4W 

Mounting screws for switch bracket; 
hookup wire for links; solder, etc. 

MOTHER BOARD 

1 Printed wiring board, code E8/C (28.3 
x 9.6cm) 

4 32-way edge connector sockets, gold 
PC tail clips (McMurdo type 133-14- 
17) One socket dosed both ends 
(dosed end foot type 4862-01-08) 

7 16-way edge connector sockets, gold 
PC tail dips (McMurdo type 133-12- 
17 ) 

3 0.1 uF LV polyester or polycarbonate 
capacitors 

2 680ohm 1/4W resistors, 2 x 4700 
ohm 1/4W resistors 

Hookup wire for links, connections to 
front panel board IOT connectors and 
power supply; 6 x 12.7mm tapped 
spacers for assembling boards; 
screws, etc. 


ar unsoldering its lugs using a small in- 
stument iron introduced between the front 
panel and mother boards. A little tricky, to 
be sure, but not too difficult. The small 
diagram shows the arrangement. 

There is little to say about the mother 
board, particularly in terms of its circuit 
function, because its main function is to 
perform all of the interconnections between 
the socket pins of the various plug-in 
boards. 

Apart from this very necessary and 
worthwhile function, it also brings out the 
connections between the plug-in boards 
and the front panel circuitry, and between 
the IOT board and the input-output device 
sockets. It also reticulates the 5V supply 
power, and mounts the four resistors used 
to terminate the A,B,C and D data bus lines. 

Whereas the twin PC edge connectors 
used for all of the lower boards have their 
"'inner" ends open, to clear the board, the 
single top board socket has both ends 
closed. 

The wiring of the mother board should 
again be fairly evident from its wiring 
diagram. The connections between it and 
the front panel board are all marked iden¬ 
tically, so that when the two boards are 
wired up and mounted together via six half¬ 
inch tapped spacers, it is simply a matter of 
joining up the pads with the same markings. 
In many cases these are exactly opposite 
one another, so that interconnection in¬ 
volves only a short length of tinned copper 
wire bridging the gap. Where this has not 
been possible, the pads are generally in the 
same order, but merely a little further along 
so that a short length of hookup wire will be 
needed. 

The only exceptions to this rule are the 
connections to the PC and MA indicators, 
which are separate on the mother board but 
interleaved on the front panel board. This is 
a little more tricky, but if each is wired 
separately and with care, all should be well. 
Note that there are no pads on the mother 
board for the PC and MA register bit 5 and 
bit 6 indicators — these will be dealt with 
separately, at a later stage. For the present 
leave the pads unconnected. 

Note that there are four groups of four 
pads at the bottom of the mother board, 
which provide the input-output device 
signal interconnections. These should be 
connected to the appropriate rear panel 
sockets, using the small connection diagram 
as a guide. There are three small 6-pin DIN 
sockets, two of which are used for the 
output devices while the third is used for 
input device 1 (ID1)'. 

A larger 16-way socket is used for input 
device 0 (IDO), and the other pins of the 
socket are connected to the switch register 
pads SRO-7, the external deposit pad and 
the external load address pad — the last two 
being on the front panel board. This allows 
the IDO socket to be used for input devices 
incorporating a hardware loader, such as a 
paper tape reader. Note that the external 
DEPOSIT and LA connections between the 
socket and the front panel board should be 
made in twin shield wire, to prevent possible 
malfunction due to spurious pickup. 

In addition to control and data signal 
connections, each input-output device 
socket also receives 5V supply power direct 
from the regulator output. This avoids 
trouble dge to supply bus transients. 

The 5V supply connections to the mother 
and front panel boards should be wired in 
fairly heavy leads, to ensure low voltage 
drop. The stranded-conductor leads from a 


length of 3-core plastic insulated mains flex 
are quite suitable. 

The mother board-front panel board 
assembly is mounted into the main case by 
four !4in Whitworth by 1 inch countersink- 
head screws, two at each end in the cor¬ 
ners. The screws pass through countersunk 
holes in the wide turnover lips at the front of 
the case, and are then fitted with clearance 
spacers approximately % inch long. When 
the board assembly is in position, the screws 
then pass through the holes in the front 
panel board, and mate with the tapped holes 
in the spacers between the two boards. 
Tightening the screws carefully thus 
completes the assembly of the two boards, 
and also fixes them rigidly behind the final 
plane of the front panel. 

With these boards wired up, connected to 
the power supply and mounted in the case, 
you can power up again and check 
progress. It won't be easy to check the 
operation of the control switches at this 
stage, but you can certainly check the LED 
indicator circuits and the operation of the 
switch register switches. 

When you switch on, all of the register 
indicator LEDs on the left-hand side of the 
front panel board should light, while the rest 
should all remain dark. Then, with a piece of 
hookup wire with one end connected to 
power supply negative (ie, the case), it 
should be possible to turn off each of the 


register LEDs by touching the appropriate 
interconnecting link with the wire. 

With the same wire it should be possible 
to light up any of the normally dark LEDs, by 
touching their interconnection links or pads. 

If any of the register LEDs don't come on 
when power is applied, look for a wiring 
error. The most likely cause will be a LED 
wired in the wrong way around. Failing a 
wiring error, you could have a faulty LED or 
1C, which will have to be replaced. 

Similarly if any of the instruction indicator 
or machine state LEDs on the right-hand 
side of the board can't be turned on by 
earthing the input of their buffer, again look 
for a wiring error or a faulty component and 
remedy it as soon as possible. 

Finally, you can check the operation of 
the switch register by temporarily con¬ 
necting its inter connection pads to the 
input pads of one or more of the register 
indicator drivers. You can do this either one 
switch at a time, or all at once — say by 
connecting them to all of the MB or AC 
register drivers. In the up position each 
switch should cause its indicator LED to 
light, while in the down position the LED 
should be extinguished. 

Barring a faulty switch or pullup resistor, 
all should be well at this stage. You should 
now be ready to tackle the timing and 
control board, which will be the next section 
described. ® 


ELECTRONICS Australia, October, 1974 57 




Two things 
Albert Einstein 
could have put 
to good use. 



Albert Einstein had a hair problem. And a lot of 
mathematical problems. 

The hair he could have fixed with a good brush. 

And with a lot of his other problems, ‘Eveready’ Gold 
Alkaline batteries could have helped out. 

Just think what a man like Einstein could have 
done with a battery that out-performs all others in high 
drain electronic equipment. 

A battery that delivers full and consistent power, 
even after being left idle for long periods. 

A battery that isn’t bothered by extreme changes 
in temperature. 

Albert, we only wish we’d been there to help. 

lYUlRVn BATTERIES Products of 

'Eveready' & 'Union Carbide’ are registered Trade Marks. 

085.P.421 
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Economical approach to surround sound 


Full-scale quadraphonic systems are fine — if you have the ready cash to 
outlay and the space to accommodate them. But,, according to a 
correspondent it is possible to get a "surround" effect much more simply, for 
the price of two oddment loudspeakers, two wirewound pots and a few feet 
of wire. 


The particular letter comes from a 
country reader who has this to say: 

Dear Sir, 

I've followed your articles on 
quadraphonics with great interest but here 
in the "sticks" there isn't any way of hearing 
actual 4-channel sound. / tried hooking up a 
pair of Ro/a 6-0 for ambience sound 
following the Haf/er-Dynaco system but 
found that for low-level listening it leaves a 
deal to be desired. Like many another 
husband. I'm restricted as to the actual 
wattage the outfit is allowed to dissipate so 
everything must be geared to low levels! 

You may recall that some 10 years ago 
theatres (motion picture variety —yes I'm an 
ex-operator), used what they termed 
"Audience Participation" speakers along 
the walls of the auditorium fed from a 
"special effects amplifier" to provide 
"surround sound". It wasn't the most 
popular here, many of the gentler sex being 
downright critical; but nonetheless with 4- 
track magnetic sound tracks they did create 
an illusion. It's that latter part — the illusion 
that I've worked upon. 

I'm using a pair of Magna vox 8/30 en¬ 
closures with the 1" Philips dome tweeters 
(8-ohm) and feeding them from a Classic 
tuner/amp. It's about 6 years old and has 
15-ohm output but, at the levels reguired, 
the performance is fair enough. To create 
the ambience effect I've merely hooked the 
Ro/a 6-0's (also 8-ohm) in series with the 
Magnavox, and shunted the Rotas with a 
20-ohm pot to act as volume setters. 

In our lounge room it seems to be better 
to correctly phase all speakers and to "pair" 
the sides or it sounds a bit thin. I.m using 
8-ohms for the day when / update to "solid 
state" but, at the moment, it does give a 
surround sound which is most pleasant. On 
the grounds of "not knocking it unless 
you've tried it", "suck it and see". The Rotas 
have been placed up about picture rail 
height and I've provided a cut-out at the 
bottom of the box to allow for the back- 
wave of the cone. The local radio station 
3MA is using Ortofon heads and, other than 
the highs are restricted, their discs sound 
quite acceptable. 

J.M. (Mildura, Vic.) 

While we are quite happy to comment on 
the idea, we didn’t accept J.M.’s challenge 
of “not knocking it unless you’ve tried it” 


But then we don’t particularly want to 
knock it. It’s just that we’ve played around 
with so many loudspeakers in so many 
configurations over so many years that we 
know fairly well what to expect. 

While J.M. is using four loudspeakers, 
this is the only thing his circuit has in 
common with the recognised quadraphonic 
systems — so let’s not get confused on that 
point. Technically, it is equally as far 
removed from the additional sound tracks 
and amplifiers involved in the special films 
to which he refers. 

What J.M. is really saying is that, method 
notwithstanding, he likes the feeling of 
being surrounded by sound rather than 
having it dispensed from distinct source (s) 
against one wall of the listening room. 

There is nothing new in this. Many people 
who respond emotionally to popular music 
(variously described as beautiful, lovely, 
sweet, atmospheric, mood, schmaltz, etc) 
like to be surrounded by it. For this same 
reason, those who dispense background 
music in shops and offices seek to achieve a 
low-level all-pervading sound. 

People who don’t like this approach tend 
to be those who listen to music primarily as 
a performance; for them, it should emanate 
from one identifiable point or area ap¬ 
propriate to the occasion. That is why 
classical music lovers, as a class, tend to 
prefer front stereo sound for their serious 



J.M's formula for inexpensive "surround' 
sound probably hinges on the use of 
distinctly different loudspeakers. But it 
raises some interesting side issues, which 
are mirrored in the discussion of the Leslie 
Plus 2 system referred to elsewhere in the 
issue. 


music, regarding it as both adequate and 
appropriate. 

But it’s easy to be snooty about this. 
Speaking personally, while there are oc¬ 
casions when I deliberately turn down the 
rear speakers of my own quadraphonic 
system, most of the time it is set for 
“surround” type sound — because I like it 
that way. And being involved in the in¬ 
dustry, it is relatively easy for me to indulge 
the fancy. 

Not everyone is so fortunately placed in 
this respect and it is reasonable to speculate 
on how some kind of surround effect may be 
achieved, without going to the expense of a 
full-scale 4-amplifier 4-loudspeaker system. 

One approach, as mentioned by J.M. is to 
use the Hafler systen which applies a 
composite sum and difference signal to two 
rear loudspeakers. The system works well, 
provided the objective is to replace the 
acoustically dead back wall with a system 
which provides some sound ambience and 
even the occasional transplant of the ap¬ 
parent sound source. 

But, as a way of providing full-scale 
surround sound for a central listening 
position, the scheme is less successful — 
mainly because the energy available to the 
rear loudspeakers is always less than that 
to the front ones. By using more sensitive 
rear loudspeakers and providing a means of 
critically controlling their level, a 
reasonable result can be obtained but the 
scheme obviously lacks the flexibility of 
separate rear amplifiers and a com¬ 
prehensive balance control system 
operating in the signal path. 

Another approach is simply to use an 
additional pair of loudspeakers connected in 
parallel with the existing stereo pair, but 
placed along the sides of the room or to the 
rear of the listening position. Level is not a 
problem in this case, since the same power 
is available to the original and additional 
loudspeakers. 

But a problem does arise from the fact 
that each pair of loudspeakers is fed with 
the same left or right signal. The more alike 
the original and additional loudspeakers, 
the more does the ear tend to blend their 
output into a virtual image somewhere 
between the two. Thus the left image is 
shifted along the left wall, and right image 
along the right wall. The end result may not 
be all that different from moving one’s 
chair closer to the original stereo pair! 

As E. T. Canby pointed out in our last 
issue (“Stereo Bonanza”) this is one of the 
problems of installations which provide 
only CD-4 decoding. On CD-4 they’re fine 
but, when fed with an ordinary stereo 
signal, they can produce only double stereo 
which isn’t as satisfying as listening to the 
same program passed through a matrix 
decoding system. No different signals are 
created to individualise the sound sources. 

The approach suggested by J.M. evades 
this problem, virtually as a result of his 
efforts to keep it simple and inexpensive. 
His additional loudspeakers are quite dif¬ 
ferent from the main stereo pair, both in 
themselves and in the way they are baffled. 
Inevitably most of the bass will come from 
the front systems but, over the rest of the 
spectrum, individual speakers will be 
dominant, depending on peaks and troughs 
in their response. In short, there will be a 
dispersion of the sound image along the left 
and right walls due to differences in the 
response of the two loudspeakers. 

It is, in a sense, an “accidental” example 
of what might be achieved more elegantly 
by deliberate frequency division. But it also 
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No matter what you want 
in a speaker, 

hear it is. 


Whatever you want in a speaker—we’ve got the lot. 
Whether you want to build a new system or upgrade an 
already existing one, Plessey have a complete range 
of loudspeakers, midrange and tweeters—everything 
you could ask for in high quality high fidelity sound. 
Plessey offer not only the best results but also the best 

sound value. 


WOOFER & WIDE RANGE 


LOUDSPEAKER 

POWER 

FREQUENCY 


HANDLING RESPONSE 

KC6M 

8 WRMS 

50Hz-11 kHz 

KC6MX 

8 WRMS 

50Hz-20kHz 

C60 

10W RMS 

35Hz-7500Hz 

C60X 

10W RMS 

30Hz-17kHz 

C80 

20W RMS 

35Hz-8kHz 

C80X 

20W RMS 

35Hz-20kHz 

Cl 00 

20WRMS 

40Hz-11 kHz 

C100X 

20W RMS 

40Hz-20kHz 

C12P guitar 

30W RMS 

55Hz-10kHz 

C12P woofer 

30WRMS 

35Hz-10kHz 

C12PX wide range 

30W RMS 

35Hz-13kHz 

C12PX guitar 

30W RMS 

55Hz-13kHz 

12U50 

50W RMS 

25Hz-11 kHz 

12UX50 

50W RMS 

40Hz-13.5kHz 

MIDRANGE 

C6MR 

20WRMS 

450Hz-6600Hz 

KC5MR 

15WRMS 

700Hz-14kHz 

TWEETERS 

X20 horn 

— 

3kHz-30kHz 

X30 dome 

— 

3kHz-30kHz 

KC 3G X cone 

— 

1.5kHz-19kHz 

5FX cone 

— 

4kHz-20kHz 



PLESSEY 

Plessey Australia Pty. Limited, 
Components Division, 
The Boulevard, Richmond, Vic. 3121 

Distributors & Stockists: N.S.W. Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd., Dick Smith Wholesale Pty. Ltd. VIC. Lawrence & Hanson 
Pty. Ltd., Radio Parts Pty. Ltd. W.A. Atkins Carlyle Ltd. OLD. The Lawrence & Hanson Electrical Co. (Qld.) Ltd. S.A. Gerard & Goodman Pty. Ltd. 
TAS. Harts Wholesale, W. & G. Genders Pty. Ltd. N.Z. Plessey (N.Z.) Limited, Rata Street, Henderson, Auckland. In all states, Kits-Sets (Aust.) Pty. Ltd. 

AR68 
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FORUM 


has some “hairy” aspects which would rule 
it out for the technical purist. 

The first is that a series connection raises 
the impedance of the driving source seen by 
either loudspeaker, thus compromising 
loudspeaker damping. Instead of the main 
systems seeing a driving source of a 
fraction of an ohm — thanks to the negative 
feedback — they see a source of several 
ohms. 

More than that, over the rest of the range, 
the varying impedance characteristic of 
each loudspeaker must affect the output 
from its series-mate. 

Would such effects be noticeable? 
Isolated and examined one loudspeaker at a 
time, they almost certainly would be and 
this would debar the scheme from con¬ 
sideration as good practice. 

But J.M. is not concerned about this. He 
obviously feels that, possible objections 
notwithstanding, the end result is more 
pleasing overall — even on. mono sound 
where there is no stereo component to 
supplement it. 

We have no urge to “snoot down” that 
subjective evaluation — as long as it isn’t 
regarded as a method of obtaining four- 
channel reproduction! 


Dear Sir, 

I would like to refer to the idea for 
synthetic treble response on page 5 of 
the June issue. The article contains some 
“gooseberries... 

Refer to column 1 about 5cm from the 
bottom: If you take the frequency range 
between 4.5 and 9kHz (which is exactly 
one octave) and divide it into 12 separate 
channels, each of these will be exactly 
one semitone wide. Thus every tone 
within each of these channels must fall 
within a half semitone of the tone 
generated in the middle of the channel. 

To make the best use of the principle 
outlined, the channels could each be four 
semitones wide; only three such 
channels would be needed to cover the 
octave range from 4.5 to 9kHz' 

J.S. (Canterbury, Vic.) 


Which brings us around to an interesting 
point, and one that does concern matrix 
quadraphonic. 

Statements have been published in a 
number of places which suggest that the 
main benefits of quadraphonic reproduction 
can be obtained very simply by using four 
similar loudspeakers connected to a 
standard stereo amplifier, but arranged in 
diagonal fashion. Thus, the left channel 
feeds the loudspeaker in the left front 
position but also one in the right rear 
position, diagonally opposite. 

(Superficially, the idea would seem to be 
one that J.M. tried and rejected except that 
it assumes four fully baffled and preferably 
matched loudspeakers in a symmetrical 
one-in-each-corner arrangement. J.M.’s 
partially baffled, high-on-the-wall mounting 
might have prejudiced bass partly because 
the additional units would have radiated 
only the middles and highs efficiently.) 

It is difficult for an individual to verify or 
disprove what typical listeners claim they 
perceive from typical program material 
under typical listening conditions. What one 


can say is that the idea seems to have fairly 
widespread support. 

I recall that Professor Bose made a 
throw-away remark during his recent vis»t 
to Sydney (March, 1974, issue) along .,»e 
lines: Why bother with matrix when you can 
simply cross-connect your rear speakers? 

But such opinion notwithstanding, it 
would be difficult to sustain the argument 
that the method could provide the inherent 
separation that results, in a true matrix 
system, from the careful manipulation of 
signal phase, and possibly channel gain. 
The most that could be said was that 
propagation and subjective effects with a 
diagonal configuration might cause one to 
identify different sounds with, different 
directions. The overall result would be an 
impression of dispersed sound. 

The dispersal may not have any 
relationship to the original sound field; in 
fact, the signal may have started out as a 
purely 2-channel mix. But if the listener 
judges it to be “surround” sound, and it 
pleases him, one can hardly criticise him 
for enjoying it! 

But, equally, the said listener can hardly 
ooast that his simple installation rivals the 
performance of a QS, SQ or CD-4 system, or 
even a sum-and-difference quadraphonic 
simulator. 

Perhaps one should hasten to 
acknowledge that J.M. does not make any 
exaggerated claims for his hook-up. He 
specifically says: “It’s that latter part, the 
illusion, that I’ve worked upon.” 

To round off these columns with another, 
quite different audio subject, a very brief 
letter reads as follows: 

Dear Sir, 

As the number of pre-recorded cassettes 
increases, will there be a print-through 
problem with tapes that have been on the 


shelf too long? / haven't noticed anything in 
your magazine about this but comment may 
have escaped my notice. 

With thanks for a fine magazine. 

D.K. (Waver/ey, NSW ) 

In fact, I can’t recall much comment 
anywhere on the subject of print-through in 
pre-recorded cassettes. It is often men¬ 
tioned in connection with open-reel tape and 
there the advice seems to be summed up in 
these general terms: 

1. The risk of print-through increases as the 
tape gets thinner; therefore do not use very 
thin tapes for programs that you want to 
store if you can use a tape with a thicker 
base. 

2. Don’t expose tapes to unnecessarily high 
temperatures because this will accelerate 
print-through. Classical traps are storing 
tapes in a sun-room where* the ambient may 
be high at certain times of the day, or on a 
shelf above a high-powered amplifier. 

3. Don’t expose tapes to stray magnetic 
fields from transformers, motors, loud¬ 
speakers, etc. 

4. Use or rewind tapes at not less than 
yearly intervals. 

Much the same rules would seem ap¬ 
propriate for cassette tapes. 

As for pre-recorded cassettes, my guess is 
that most of them would use relatively thick 
tape anyway, partly for strength, and partly 
because the program lengths dictated 
usually by companion disc releases, allow 
thick tape to be used. 

On the other hand, cassettes are much 
more likely to be left in locked cars in direct 
sun and we all know how hot cars can get. 

What have readers found? Is print- 
through with pre-recorded cassettes a real 
problem? 

Vi* 



Weather or not!... You can eliminate short circuiting 
due to water, corrosion and condensation—fast. 

Just spray electrical equipment, wires, and contacts 
with CRC 2-26! It’s specially formulated to lift moisture 
and leave a thin, protective film to guard against 
future moisture deposits. Use it to restore water- 
damaged equipment, and for preventive maintenance. 


ELECTRICAL PR0PE flT,fS 


Check our power line! 



Moisture 

Fighter 



Cold 

Galvanizer 



For information on these and other CRC electrical products, write: 
CHEMICALS INC. Australia P/ L Sydney. 
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Ibis is a money saving ad! 

Fairchild MSI offers you the capability of designing and building a better system for a lot less 
dollars—just one example is the 74150/93150,16-input multiplexer—now priced around 
$2 in 100 -f quantities. 

One package replaces 15 discrete I.C.’s 


OATA INPUT OATA SELECT (BINARY) 


ENABLE l 0 h l 2 13 I 4 '5 '6 *7 '8 *9 '10 'll «12 *13 '14 >15 S 0 Si S3 S 2 



The same system in discrete I.C.’s would cost you $5 and then you’d still be missing the real 
benefits of Fairchild MSI: 

* Lower package count 

* Lower system costs 

* Increased system reliability 

* High Speed 

* Less inventory on your shelf 

* More complicated logic designs possible—versatility 

Call your Fairchild distributor for product, pricing and data on the Fairchild MSI range of 
Registers, Encoders, Operators, Decoder/Drivers, Latches and Counters. 


S y dne y -George Brown 5195855, Warburton Franki 6481711; Melbourne -Browntronics 4193986, Warburton Franki 690151; Adelaide- 
Gerard & Goodman 2232222, Warburton Franki 3567333; Queensland -Warburton Franki 527255; MJ.-George Brown 950455; W.A.- 
Warburton Franki 618688; New Zeala nd-Tee Vee Radio, Auckland 763064, Wellington 60523, Dunedin 88028,. Christchurch 67748. 


BUY FAIRCHILD-IT'S GOOD BUSINESS SENSE. 


TTL/MSI. TTL/SSI, LOW POWER SCHOTTKY. MEMORIES, C MOS, TTL INTERFACE OP 
AMPS, VOLTAGE REGULATORS. COMPUTER INTERFACE, COMPARATORS LINE DRIVERS 
TV 4 AUDIO CIRCUITS, ECL, DIODES, MICROWAVE. OPTO DEVICES. SMALL SIGNAL & 
POWER TRANSISTORS. 


FAIRCHILD 

AUSTRALIA P T V. LTD. 


62 


ELECTRONICS Australia, October, 1974 





































































































































The Serviceman 



■oc 


A prize winning design? 


As promised in last month's notes, I am presenting a description of the EMI 
colour receiver, as recently demonstrated to the "Electronics Australia" staff. 
From a serviceman's point of view, it has several novel features, not the least 
of which being that it lends itself to a wide range of servicing techniques. 


As also mentioned in last month’s notes, 
the set — designated the C211 — is being 
submitted as an entry in the 1974 Prince 
Philip Prize for Australian design. 

This chassis was designed by a small 
team of engineers and draughtsmen at 
EMI’s Homebush laboratories over the two- 
year period 1972-1974. It is an all solid state 
PAL D colour receiver chassis designed to 
drive standard neck, delta gun 110 degree 
colour picture tubes. It is to be used in the 22 
inch and 26 inch colour receivers 
manufactured by EMI and sold under the 
HMV and Healing trademarks. 

Design of the chassis was begun by EMI 
in 1972 when two monochrome TV engineers 
were sent overseas to study colour 
television design trends in England, Ger¬ 
many, Italy and USA. 

EMI, although a worldwide company, 
does not manufacture television receivers 
or vital components overseas. Thus, they 
were not pre-committed to any of the colour 
tubes or deflection systems then emerging, 
or to any other design philosophy. Rather, 
they were able to select what they felt were 
the best points of all the designs they saw. 

As a result of information and personal 
observation during this trip a basic design 
specification was drawn up for the proposed 
receiver. 

From a serviceman’s point of view, the 
following points from this specification are 
of particular interest. 

To be all solid state, using integrated 
circuits where appropriate; to use the delay 
line PAL type of decoder; to use an earthed 
mains isolated chassis; to facilitate repair 
by a number of different service ap¬ 
proaches; to provide good performance in 
both good and fringe area signal conditions 
and be easy to operate; to facilitate any 
necessary installation adjustment by 
relatively unskilled personnel; to meet all 
relevant Australian safety and technical* 
standards. 

Just how well have these specifications 
been met? Understandably, perhaps, EMI 
believe they have produced “an outstanding 
chassis by world standards’’. Nevertheless, 
their opinion is based on the reception of the 
design by the retail and service 
organisations, technical colleges, etc, and 
thus carries some justification. 

From a serviceman’s point of view, one 
thing is certain. All the designs I have en¬ 
countered so far indicate that ease of ser¬ 
vice — and fherefore minimum cost service 
— is uppermost in the minds of all the local 
manufacturers. While each one is attacking 
the problem in his own way — and it 


remains to be seen which ones win general 
approval in the field — the important point 
is that, at long last, the servicing problem is 
being* appreciated by the designers. 

To quote EMI: “It is probable that for 
some years after the introduction of colour 
TV there will be a shortage of trained colour' 
service technicians. Additionally, because 
of the distances involved in Australia and 
the very many retail and discount outlets 
the sets will be sold through, a number of 
quite different service methods will be used. 

It is evident even before colour TV that very 
many television servicemen are not 
properly competent to service solid state 
monochrome receivers other than those 
offering easy printed board change over. 
Consequently, from the outset, one of the 
important considerations has been to 
facilitate rapid and easy service whilst 
designing for maximum reliability.” 

The makers have incorporated a number 
of design features to this end, most of them, 
if not conventional, at least predictable. But 


Rear view of the set 
showing how the 
chassis is supported 
from the top of the 
cabinet. If necessary, 
it can be easily un¬ 
hooked from the 
cabinet, unplugged 
from the circuitry 
and returned to the 
shop for major 
repairs. 


one of the ideas, which I will discuss in 
detail later, is, in my opinion, a real winner; 
something which, as far as I know, is unique 
and should prove a real blessing in the field. 

But let’s start at the beginning. The 
chassis is a “swing-up” type on which are 
mounted seven easily replaceable printed 
board modules. Over 90pc of the receiver 
circuit parts are contained on these boards. 
Each performs an easily identified specific 
function and plugs on or off the chassis 
frame, all electrical connections being 


made automatically without the use of any 
tools. 

In normal use the chassis hangs vertically 
from specially designed hinges attached to 
the inside of the cabinet top, with the 
deflection yoke and picture tube gun 
protruding through a hole in the centre. The 
cabinet back hangs also from the slots in the 
same hinges and is attached by two screws 
to the bottom of the cabinet sides. Screws 
are used because of an Australian safety 
standard which requires the use of a tool to 
remove a TV receiver back. 

Removal of the two screws allows the 
back to be removed and the chassis swung 
up to its vertical service position, where it 
automatically locks into place. The receiver 
may be operated for any length of time in 
this condition which allows ready access to 
both sides of the boards and all components 
without stooping. The picture tube screen 
can be viewed directly while making checks 
or adjustments to the circuit. 

All delta gun colour receivers require a 
number of convergence controls to 
superimpose the red, green and blue colour 
pictures over all parts of the screen. All 
these controls should be easily adjustable 
while directly viewing the screen. In the 
(5211 this is achieved by locating all the 
convergence adjustments on one board 
which, with the chassis swung up, is easily 
seen and reached whilst standing in front of 
the receiver. 

Some receivers allow adjustment of some 
convergence controls from the front, but 
have three or four so-called static con¬ 
vergence adjustments accessible only at the 
back. In many receivers adjustment of 
convergence controls is strongly inter¬ 
related which makes it quite difficult to 
achieve satisfactory convergence in a short 
time, particularly by those not trained on a 
particular receiver type. 

To make all controls accessible from the 
front, the designers selected a yoke having 
electro magnets for all functions, rather 



than a mixture of electro magnets and 
permanent magnets as is so often used. By 
this means even the static adjustments can 
be brought to the convergance panel. 

The convergence controls in the C211 are 
all clearly labelled with the order in which 
they should be adjusted, and diagrams show 
the function each control performs. 
Operation of the controls is largely in¬ 
dependent, the overall result being that 
persons with little previous experience can 
rapidly make any adjustments that might 
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The digital world 
is a COS/MOS world. 



RCA COS/MOS widens your 
world of digital applications. It offers 
a combination of features that can’t 
be matched by other digital 
technologies. 

Features like ultra-low power 
consumption.. .10 microwatts per 
gate! This permits high chip-packing 
density, use of small power supplies, 
and a money-saving reduction in 
cooling requirements. 

So COS/MOS is ideal for 
battery-operated equipment. No 
longer do you need to be tied down 
by the power cord. 

COS/MOS circuits work great 
from 3 to 15 volts. That means you 
can use inexpensive power supplies 
without fancy regulators. You can use 
long wires and simple low cost 
RC. boards without worrying 
about signal attenuation. 

COS/MOS noise immu¬ 
nity is among the highest of any 
technology (typically 45% of 
supply voltage), making it suitable 
for use in high noise environments 
such as the automotive and industrial 
control industries. 

The stable transfer character¬ 


istics of COS/MOS typically change 
less than 3.0% over the full military 
temperature range. So you can place 
COS/MOS circuits just about any¬ 
where without worrying about them 
being overheated. 

And you get more system cost 
effectiveness in the broad selection 
of COS/MOS circuits: from simple 
gates like the CD4011 Quad NAND 
to highly complex functions like the 
CD4057 Arithmetic Logic Unit. 

Let RCA, originator and the 
world’s largest producer of the industry 
standard CD4000 Series, introduce you 
to the world of digital COS/MOS. We 
believe you’ll soon be convinced that 
RCA COS/MOS is the best answer for 
your digital system designs. 


For information, write on letterhead to 
Amalgamated Wireless Valve Company 
Pty. Ltd. (Technical Information) 

554 Parramatta Road, Ashfield, NSW 2131. 
Telephone: (02) 797 5757. Telex: 24530. 

Postal address: PO Box 24, Ashfield, NSW 2131. 
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be required when the set is installed or 
serviced. 

A demonstration of these controls was 
most impressive. A control designed, for 
example, to converge the vertical lines at 
the top of the picture does just that — and 
nothing more. It* was impossible to detect 
any disturbance to the vertical convergence 
at the bottom of the picture, over the whole 
range of adjustment at the top. The same 
applies to the horizontal controls. 

The end result was also most impressive. 
A cross hatch pattern displayed an almost 
perfect white all over the screen, purity in 
the corners of the picture being particularly 
noticeable. 

It has always been the custom in 
Australia to isolate the chassis of television 
receivers from the mains voltage for the 
safety of both the general public and the 
serviceman. Servicemen in Australia are 
not accustomed to working on “hot” chassis 
sets and there has always been a very 
strong trade reaction against them. 

The C211 chassis is isolated from the 
mains voltage. This is usually achieved in 
monochrome receivers by a power tran¬ 
sformer, but the higher power requirements 
of a colour set and the susceptibility of the 
colour tube to interference from the tran¬ 
sformer’s magnetic field means that a 
transformer would be very large and heavy, 
and almost certainly could not be mounted 
on a swing-up chassis. Consequently a 
switched-mode power supply is used. 

This type of supply uses a bridge rectifier 
to produce DC from the mains, which feeds 
a high power square wave transistor 
oscillator working at about 22kHz. A 
relatively small ferrite cored transformer 
in the collector circuit of the oscillator 
transistor serves as an isolation tran¬ 
sformer. Separate secondary windings 
supply the receiver. 

A feedback system monitors the output 
voltages and controls the switching of the 
oscillator to regulate the output against 
both supply and load variations. The 
regulation is such that the receiver will 
present an unchanged picture with the input 
mains voltage changed between 170 and 270 
volts. Additionally it has over current and 
short circuit protection. The circuit is 
relatively simple and the overall unit much 
smaller and lighter than an equivalent 
power transformer supply. The receiver 
uses a conventional rotary turret tuner. 
TTiis is the only type presently available 
which will receive all 13 Australian chan¬ 
nels and is considered to have good enough 
signal handling performance for local 
conditions. The tuner feeds its output to the 
IF printed board where it is amplified, gain 
stabilised and detected by two integrated 
circuits. This board also provides the sound 
detection and audio amplifier functions, 
performed by two more integrated circuits. 

The colour decoding functions are all 
performed on one board — called the 
chrominance board. The decoder is of the 
PAL “D” type and uses one integrated 
circuit and a number of discrete transistors. 

And this is where I feel the makers have 
scored a winner. The chrominance board 
and the rest of the circuit have been so 
designed that the chrominance board may 
be removed — in the event that it develops a 
fault — and the set will continue to function 
as a good quality monochrome set. No links 
or patched are required; just pull the board 
out, even while the set is running. 

The importance of this feature, from a 
servicing point of view, cannot be over¬ 


emphasised. As the makers point out, the 
remainder of the set follows the same 
general lines of a solid state monochrome 
receiver. Any serviceman reasonably 
familiar with solid state receivers should 
have little difficulty in finding his way 
around these sections. 

But the chrominance circuits are the 
unfamiliar ones, where most of us are likely 
to bog down in the early stages. The sim¬ 
plest solution is to replace the board on the 
spot but if, for any one of several likely 
reasons, a replacement board is not im¬ 
mediately available, the customer is not 
deprived of his programs; only the colour. 

And that, in my book, deserves full 
marks. Not only is it a significant 
technological achievement; it indicates 
considerable imagination on somebody’s 
part. 

As C. J. Dennis would have said, “I dips 
me lid.” 

A third small signals board contains the 
luminance amplifier and three video output 
stages. The three small signal boards just 
described are completely interchangeable 
from one set to another and are prealigned 
at the factory before assemblyiinto the 
chassis. 

Vertical deflection is by a tran¬ 
sformerless class B amplifier incorporating 
appropriate raster correction. This is 
located on another printed board, with the 
transistors mounted separately on a large 
heat sink. 

Horizontal deflection and EHT generation 
is by a special circuit employing two silicon 
controlled rectifiers, as distinct from the 


The complete 
chassis, swung up 
into the servicing 
position, and as seen 
from the front of the 
set. The large board 
on the left is the hori¬ 
zontal deflection 
board, below it the 
vertical board, top 
centre the power 
supply. Top right the 
IF and audio board, 
below it the 
chrominance board, 
and at the bottom 
the convergence 
control panel. 


chassis away from heat. 

The printed wiring boards' carry a 
reproduction of the copper pattern on the 
component side to facilitate circuit 
tracing. All components are numbered on 
the board, and in the service manual, 
making it relatively simple to relate the 
circuit to the hardware. 

The foregoing is a brief description of the 
receiver, with emphasis on those aspects 
which I felt would appeal to fellow ser¬ 
vicemen. As mentioned earlier, the makers 
appreciate that sets in the field are likely to 
be handled by servicemen employing a wide 
range of servicing techniques. The makers 
suggest three broad approaches, at least 
one of which should suit most situations. 

(1) The fault may be quickly traced to a 
particular board which can be easily 
removed and replaced with a spare carried 
by the serviceman. 

(a) The faulty board can then be sent 
back to EMI for repair under EMI’s stan¬ 
dardised cost board change-over service, or 

(b) Service organisations may repair the 
boards at their base station and effectively 
have their own change-over service. This is 
possible because the boards are of con¬ 
ventional open construction. 

(2) Because of the easy access to the 
chassis, the conventional open construction 
of the boards, and the mounting of all in¬ 
tegrated circuits in sockets, the receiver 
may be serviced in the home by a more 
skilled service technician who simply 
replaces the faulty component. 

(3) In very difficult cases where the fault 



usual very high voltage transistor. The SCR 
system was originally developed in concept 
by RCA in the USA, and is used by some 
German manufacturers. It is not, as far as 
is known, being used by any other 
Australian manufacturer. 

It was chosen in preference to the tran¬ 
sistor system because of its greater 
reliability, particularly during transient 
fault conditions such as picture tube 
flashover or EHT arcing. The system in the 
C211 is a later development and lower cost 
system than the one currently being used in 
German receivers and, according to the 
manufacturers, required a very con¬ 
siderable development effort. 

The EHT supply of 25kV for the picture 
tube is achieved by tripling an 8.3kV pulse 
from the horizontal output transformer in a 
selenium diode tripler unit. The selenium 
tripler was chosen for its record of 
reliability and has been mounted, for 
maximum reliability, near the bottom of the 


cannot be located in the home or the correct 
part is not available, all chassis connections 
can be unplugged, the chassis swung down 
to a horizontal position and simply removed 
from the cabinet and picture tube. Thus the 
chassis itself can be taken back to base for 
repair leaving the less easily moved cabinet 
in the home. 

As an additional servicing aid a service 
switch is provided at one end of the con¬ 
vergence panel. This has a normal position 
and three special test positions which 
facilitate grey scale tracking, convergence 
or purity adjustments. 

In summary: A set which (1) is capable of 
top quality performance; (2) has been very 
carefully designed to avoid the weak points 
of other designs and achieve the highest 
order of reliability; and (3) has been 
designed with a lot of thought and 
imagination to reduce servicing to its 
simplest terms when faults do occur. 

Personally, I hope they win their priz^. 


ELECTRONICS Australia, October, 1974 


65 









TEKTRONIX 


Committed to technical excellence. 


Tektronix Australia Pty. Limited, 80 Waterloo Rd., North Ryde, N.S.W. 2113 

SYDNEY 888-7066 MELBOURNE 94-0229 ADELAIDE 223 2811 


You won’t find a 
better bunch of ’scopes 
for love nor money. 


Technicians who use oscilloscopes are a very interesting bunch of fellows 
too, with a common interest and desire for technical excellence. Yet every 
individual is a specialist in his field. That's why more top technicians 
choose Tektronix oscilloscopes . . . technical excellence and specialised 
capabilities for every measurement task. Tektronix offers the best 'scope 
in your performance and price range. So call a Tektronix Sales and 
Service office . . . you won't find a more helpful bunch of fellows. 


25 MHz D66 

Dual Trace. 1 mV 
T.V. Triggering 
it 10 KV 

5599 


Duty Paid 


10 MHz D61 

Dual Trace. 10 mV 
T.V. Triggering facilities. 
113,5 KV 

Duty Paid 


Bri9 &l E 


50 MHz D83 

Dual Trace. 5 mV 
Delayed Sweep 5ns 
Bright 15 KV 

$89C Duty Paid 


100 MHz 465 


Dual Trace 5 mV 
Delayed Sweep 5ns 
Bright 18 KV 
Si 5.15 Duty p aid 
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Circuit & Design Ideas — 

Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested 
in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used. 



Timebase circuit 

Advantages of this simple timebase 
circuit include fast flyback time due to the 
negative resistance operation of the tran¬ 
sistors in the breakdown region, option of 
slower sweep rates by increasing CT at will, 
and pin-point stability adjustment found 
only in costly instruments. Old oscilloscope* 
which have only a synchronized free- 
running timebase can be easily modified 
using this cheap circuit. 

The right part of the circuit consists of the 
timing capacitor and rate charging resistor 
and when the breakdown voltage of the 
reverse-bias A BC107B (about 9 to 11 volts) 
is reached, the capacitor is quickly 
discharged. When the voltage falls by about 
two volts, the transistor assumes its high 
resistance state and the capacitor charges 
up again, so that in this free-running mode, 
a two-volt sawtooth wave is available, the 
frequency being controlled by the rate 
control. 


When the lk stability control is moved 
downwards, the circuit gives no output and 
it can be triggered by synchronizing or 
trigger pulses obtained from the left part of 
the circuit. In the figure, the Y output is 
used via a level control to generate pulses 


using a similarly reverse-biased BC109B 
and the 22 ohm resistor. These pulses can 
trigger the breakdown of the BC107B into 
conduction and initiate the sawtooth. 

(By K. Padmanabhan, in “Wireless 
World”.) 


Long delay VOX for recorder 


This long delay VOX was developed for 
the use of a blind person when making tape 
recordings. A unit was required that would 
trigger a tape recorder without dropping 
out between words, as is usually the case 
when VOX is used with a transmitter. Some 
conventional circuits were tried but the 
capacitor values became prohibitively 
large to provide the requisite time delay. 

The final circuit consists of a Signetics 555 
timer IC fed from a squaring circuit from 
the “monitor” output of the tape recorder. 
The output relay switches the recorder via 
its “remote” socket. The relay is used to 
switch the motor, leaving the amplifier on 
to operate the VOX. 

The circuit derives its time constant from 
RlCl. The delay can be varied from about 
half a second to many minutes by changing 
these values — the larger the values, the 
longer the delay. R1 may be made variable, 
thus providing adjustment of the delay 



time. R1 should not be made greater than 
about 20M. 

A negative-going pulse on pin 2 will start 
capacitor Cl charging through R1 towards 
the supply voltage. Immediately pin 2 is 
triggered the output goes high, triggering 
the relay through TR4. When the voltage 
across the timing capacitor reaches two 
thirds of the supply voltage, the output 
voltage goes low as the capacitor is 


discharged. 

Audio fed into TRl is converted to 
negative-going pulses which trigger the 
timer via pin 2. TR2 and TR3 reset the 
timing capacitor on every pulse received. 
This ensures that the delay is timed from 
the last pulse, rather than earlier signals. 

(By Mr M. Hallinan, 89 Shorter Avenue, 
Beverly Hills, NSW 2209.) 


Simple 'S' meter 

It was found necessary to repair a home- 
built, valved, communications receiver, 
which had suffered transport damage to the 
S-meter. The original circuit used a 1mA 
meter, connected in a bridge circuit, in¬ 
volving the screen currents of IF valves. 
This simplified circuit, draws a very small 
current from the AGC rail in the receiver to 
drive an emitter follower, which supplies 
current to an S meter. The negative voltage 
required to power the emitter follower is 
obtained by half-wave rectification of the 
6.3V heater rail in the receiver. The circuit 


fits easily on a small piece of circuit board, 
which can be supported by the terminal 
posts on the meter. 



Resistor R1 should be chosen so that with 
the transistor saturated the current in the 
meter gives full scale deflection. Resistor 
R2 should be chosen to give about 0.95 of full 
scale deflection on a very strong signal. The 
circuit used a lOOuA meter, but with 
changes to R1 and R2, it could probably use 
a 1mA meter. As the transistor is prac¬ 
tically in a base-open-circuit condition, a 
transistor with sufficient Vceomax rating 
should be chosen. 

(By M. J. Shoobridge, in “Wireless 
World”.) 
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DC to 20MHZ-1 mV-50Vcm 
The NEW bwd 530A DUAL TRACE 
PORTABLE OSCILLOSCOPE 




All these features for $595? 

DC to 20MHz at lmV/cm on BOTH CHANNELS 
Triggering from DC to 40MHz.6 x lO cm CRT with 
INTERNAL graticule.Signal Delay Line and Isolated 
ground. Identical X-Y operation. TV trigger. 40n 
sec to lO sec/cm sweep range-DC coupled Z 
modulation. S.S. operation. And many more. 

Wrlteor Phone Price F.I.S. capital 

For full details Australian cities. Plus sales tax If 

applicable. 


WINNER OF AWARD 
FOR OUTSTANDING 
EXFORT ACHIEVEMENT 


THE MAJORITY OF OUR INSTRUMENTS CARRY DEFENCE STOCK NO. 

BWD ELECTRONICS PTY. LTD. 

DESIGNERS AND MANUFACTURERS OF THE FINEST ELECTRONIC INSTRUMENTATION 
329-333 Burke Rd., Gardiner, Vic 3146. Ph: 25 4425. 

182 Blues Point Rd., North Sydney, N.S.W. 2060. Ph: 929 7452. 

• S.A. A.J. Ferguson Pty. Ltd. Ph: 51 6895. • W.A. Cairns Instrument Services. Ph: 25 3130. 

• Old. Warburton Franki (Brisbane) Pty. Ltd. Ph: 51 5121 . 

And from B.W.D. Agents around the world. 
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CIRCUIT & DESIGN IDEAS 


A BCD adder 

A BCD adder can be built with just two 
packages per decade, a 7483 four bit binary 
adder plus a 74185A binary to BCD con¬ 
verter. Extra decades can be added by 
connecting the BCD Carry Out of each 
decade to the BCD Carry In of the next. In 
fact, the pair may be treated for all intents 
as a 7483, except that the inputs and outputs 
are both BCD numbers. 


A Motorola MC4001 Binary — BCD con¬ 
verter may be used instead of the 74185A. In 
each case the unused inputs are strapped 
LOW, and unused outputs are left open. 

Further details may be obtained from the 
Motorola MC4001 data sheet. 

(By Alan M. Fowler, 3 Lemon Road, North 
Balwyn, Victoria 3104.) 



Active sum and difference circuit 


The first circuit shows a simple, 
economical and effective method for 
summing and differencing two signals and 
is particularly effective in stereo and 
quadraphonic applications. Where R1 — R2 
= R3 = R4 the upper output is -Vfe(A + B) 
and the lower output is -M>(A - B). Using the 
values shown in the second diagram, with V 
= 15V and I =2mA, input signals up to 1.4V 
RMS may be applied. 

Transistors may be BC109 or similar. 
Slight adjustment to R4 may be made to 
obtain exact null for equal antiphase inputs. 
By using other values for the resistors in the 
collector and emitter leads different 
weighting factors can be easily obtained. An 
A output is also available at the lower 
emitter, and a B output at the upper 
emitter, both fairly low impedance and with 

1 nw 

(By B J Sheliey, in “Wireless World”.) 




Low-cost precision voltage reference 


Buying a good enough voltage reference 
for precision comparator applications is 
expensive. But Donn Soderquist, a 
marketing applications engineer at 
Precision Monolithics Inc of Santa Clara, 
Calif, points out that an instrumentation op 
amp and a potentiometer are the only parts 
needed for a good reference — and you may 
already have them in the lab. 

Hookup is simple. Wire the op amp as a 
unity-gain buffer, and place the poten¬ 
tiometer across the amplifier’s offset¬ 
nulling terminals, with the wiper going to 
the positive supply voltage. The only other 
amplifier connections are the usual ones to 
the positive and negative supply voltages. 


Here is a circuit for a morse code practice 
oscillator gleaned from “Radio Com¬ 
munication”. The circuit is self-explanatory 
and some modifications may be made to 
accommodate other types of transistors 
which may be more readily available. 


NOW AVAILABLE: The 2nd edition of 

DIGITAL ELECTRONICS 

Reprinted by public demand — 
ideal for students and hobbyists 

PRICE: $3.40 posted 


Then use the potentiometer to adjust the 
amplifier’s output to the desired voltage 
level. 

But, cautions Soderquist, for the circuit to 
work well, the op amp must have low long¬ 
term drift as well as low offset drift, good 
power-supply rejection, and freedom from 
chopper and popcorn noise. The op amp 
should also provide high gain around a zero 
output voltage (to keep the circuit’s output 
impedance low) and negligible thermal- 
induced drift (to achieve stable circuit 
performance under varying load con¬ 
ditions.) 

(From “Electronics”.) 



RADIO 

DESPATCH SERVICE 

The Independent Wholesaler 
869 George Street, Sydney 
Telephone 211 0816,211 0191 

Radio and Electrical Distributors — Open 
Saturday mornings — Agents for Condor 
lamps. 

TEACH YOURSELF ELECTRONICS 

ELECTRONIC KITS 

20 in One Kit. Build 20 Circuits. Consists 
of Integrated Circuit, Transistor, 
Speaker, Tuning Gang, Aerial Rod with 
Coil, 4 Resistors, 4 Capacitors, Morse 
Key, Solar Battery. $11.61 

50 in One Kit. Build 50 Circuits $17.42 

80 in One Kit. Build 80 Circuits. Kit in¬ 
cludes: 6 Capacitors, 6 Resistors, Solar 
Cell, Aerial Coil, Diode, 2 Transistors, 
Audio Transformer, Relay, Tuning Gang 
Potentiometer, Crystal Earphone, 
Jumper Leads, Morse Key, Microphone, 
Speaker, Galvanometer All mounted into 
a wooden base. $19.94 

ALL KITS INCLUDE IN¬ 
STRUCTIONS AND BAT¬ 
TERIES 

Prices subject to change 
without notice 

ALL PRICES NETT 


Morse code practice oscillator 
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PREPAK electronics 

AUSTRALIA-WIDE AGENCIES 

AT YOUR SERVICE 

■ Buy with confidence 
at your nearest store 




ORDER BY MAIL OR CALL 
PERSONALLY, TODAY 


YOUR ONE STOP HOBBY SHOP 
PRE-PAK ELECTRONICS 


NSW: HEAD OFFICE: 

718 Parramatta Road, Croydon. Mail to 
P.O. Box 43, CROYDON, 2132. 
Telephone: 797-6144 

NSW: NEWCASTLE: 

Digitronics Aust. Pty. Ltd., 12 William 
St., Maryville, 2293. Telephone: 
69-2040. 

NSW: HUNTER VALLEY: 

Hunter Valley Electronics and Hi-Fi, 478 
High St., Maitland, 2320. Telephone: 
33-6664. 

NSW: WOLLONGONG: 

Hi-Tec Electronics, 265 Princes 
Highway, Corrimal, 2518. Telephone: 
84-9034. 

W.A.: WEST AUSTRALIA: 

B.P. Electronics, 192-196 Stirling Tee., 
Albany, 6330. Telephone: 41-3427. 

QLD: NORTH QUEENSLAND: 

Philtronics, Cnr. Grendon & Palmer Sts., 
North Mackay, 4740. Telephone: 
78-855. 


Open 7 DAYS. 
9:00 AM to 
5.30 PM 


Open Mon. - Fri. 
+ Sat. morning. 


Open Mon. - Fri. 
+ Sat. morning. 

+ Thurs. night. 

Open Mon. - Fri. 
+ Sat. Morning. 

+ Thurs. night. 


Open Mon. - Fri. 
+ Sat. morning. 


Open Mon. - Fri. 
+ Sat. morning. 


4 Great New Stores 


Open Mon. - Fri. 
+ Sat. morning 


Open Mon. - Fri. 
+ Sat. morning. 


BRISBANE: 

Delsound Pty Ltd., 

103 Cavendish Road., Coorparoo. 4151. 

Telephone: 97-2509. 

Manager: Mr. T.N. Dellit. 

With more than 10 years experience in electronics, specialising 
in P.A. and sound equipment, Mr. Dellit and his staff are well 
able to give technical advice to customers and will be pleased 
to discuss your electronics requirements. Theii new 
store/showroom has ample displays of the latest parts and 
equipment and they are looking forward to meeting you soon 
at the new address above. 

MELBOURNE: 

Flight Electronics, 

1 Derby Road, Caulfield East, 3145. 

Telephone: 211-4788, 211-4984. 

Manager: Mr. C.R. Gissing. 

Flight Electronics, a division of Futaba Sales (Aust.) Pty. 
Ltd., have on display an extensive and interesting range of 
not only electronics goods out aiso radio control equipment 
arid accessories. Mr. Gissing has had many years of experience 
in electronics, especially radio control, and his technical 
knowledge has solved many a problem for happy customers. 
ADELAIDE: _ 

A.E. Cooling Radio/TV °P e ? Mon -: Fn - 

6 Trimmer Road., Elizabeth South, 5112. + Sat - coming. 
Telephone 255-2249. 

Manager: Mr. A.E. Cooling. 

Long established in the city of Elizabeth, Mr. Cooling has 
recently expanded his Radio and T.V. Service business to 
include a comprehensive and interesting range of electronic 
components and spare parts. A new store and display area has 
just been opened and with some 30 years electronics 
experience, technical assistance will be freely available. 
CANBERRA: 

The Electronics Shop, Open Mon - Fri 

Shop 2, Hackett Place, Hapkett. 2602. + c a t morning 

Telephone: 49-7306 morning. 

Manager: Mr J.R. Dodds 

Recognising the high demand for electronic supplies and 
equipment in Canberra for both hobby and professional 
applications, Mr. Dodds has just opened a new 
store/showroom with a varied range of quality electronic 
spares at very competitive prices. As a fully qualified 
electronics technician of more than 7 years standing, he is 
always prepared to give free technical advice to customers. 


OUR 10STORE BUYING MEANS 

LOWEST PRICE EVER 


$ 19.95 


SAVE $10 


on quality NS Digital 
electronic calculators. 

NATIONAL MODEL 600 po ,t$i.oo 

Features: — 

• 6 Digit Capability. • Addition or sub¬ 
traction. • Chain or Mixed Calculations. 

• Automatic Squaring and Summing. 

• Compact Size — only 5” x 2 V 2 ” x 7/8” 

Place your order now while stocks last! 

Post and Packing $1. 

NATIONAL MODEL 900 <JjOO QC 

• 9 Digits + Battery O 

post $1.00 

Same as 600 but has 9 digits and auto 
blanking after 20 secs to conserve battery. 

Numbers displayed are “stored” and may 
be easily returned. 

AND 3 NEWEST MODELS 




NATIONAL MODEL 820 


$ 31.75 


post $1.00 


• 8 digit LED display. 

• Handy constant key. 

• Fully floating decimal point. 

• Full 12 months guarantee. 

• Unique battery saver feature. 

• Compact size — only 5“ x 2 , /2 , ‘ 

A real handy calculator. 

NATIONAL MODEL 823T - 

With MEMORY storage 
key, plus PERCENTAGE 
key, plus all features of 
Model 820, (size x 3" Post $2.00 

x l”). Simplicity, Versatility and Dependability are key features 
of this “beauty”. And now, pleasantly affordable too. 

Note: NATIONAL MODEL 823R. 

Tax Concessions As above, but includes no-cad 

For Students re-chargeable batteries and 

Write for details. charger. Available shortly. post $2.00 


$ 41.25 


$ 49.90 


I OUR BEST 
IN BARGA 
PAK 1 

100 Asst. 

Short Lead 
Resistors 

si .00 

VALUE E 
AN - PRIC 

PAK 51 

50 Hi Stab 
resistors 

0.5% tolerance 
'/awatt all 
different values 

$3.50 

VER 

ED PARTS 

PAK 28 

25 Asst. 

1 uF to 500uF, 
3VW to 12VW 
Electros 

$ 2.00 

SUPEF 

PAK 8 

10 NPN 
unmarked, 
tester! TG5 
Transistors 

$1.50 

l-PAKS I 

PAK 14 

30 Asst 

Standard Size 
Tagstrips ' 

$ 1.00 

PAK 3 

100 Asst. 

Popular ViW 
Resistors 

SI.75 

PAK 46 

50 Asst. 

Mini 50VW 

Polyester 

Capacitors 

$3.50 

PAK 30 

25 Asst. IOuF 
- 500uF, 

12VW - 80VW 
Electros 

$3.50 

PAK 45 

10 NPN 
BC107-8-9 
Unmarked 
Transistors 

$ 1.75 

PAK 43 

3W Amp, 5 
Transistors plus 1 
circuit, incl. , 

A Y6108-6109 

$2.25 | 

PAK 24 

100 Asst. 

1W and 2W 
Resistors 

S2.00 

PAK 39 

100 Asst. 

400V 

Polyester 

Capacitors 

$3.50 

PAK 31 

15 Asst. 

500 3000uF, 

12 VW 

Electros 

$3.50 

PAK 52 

15 Assorted 
Valve Sockets 
handy for 
repairs 

$1.75 

PAK 47 

1 P.C.B. 

Etching Kit i 

incl. P.C. 

$2.50 

PAK 49 

20 Asst. 

Useful Pots 

$2.50 

PAK 40 

100 Asst. 

630V Poly 
Capacitors 

$4.25 

PAK 26 

100 Asst. 

Low Voltage 
Ceramics 

$ 2.00 

PAK 44 

6 Zener + 6 
Silicon Diodes 
to 10W Rating 

$ 2.00 

PAK 48 

Transistor Radio 1 
Repair Kit - 
IF, Caps, i? 

Gang, V.C. etc. 1 

$4.89 

PAK 32 

25 Asst. 

Radio and Inst. 
Knobs 

S2.00 

PAK 42 

10 Asst. 
Modern pf 
Trimmers 

$ 1.75 

PAK 41 

100 Asst. 

500 V - 5KV 
Ceramics 

$2.50 

POST & PACKING 

Send 30c per PAK. We 
will ship to any part of 
Australia by best method. 


SEMICONDUCTOR 

Brand new , guaranteed fru 

r 

F 

0A91 — 25c 

C106Y1 

— $ 1.00 

BC179 — 30c \\\\ 

L_ 

IN914 — 20c 

C122E - 

- $2.50 

2N2646 — $1.00 . M » 

c 

EM401 — 20c 

SC146D 

- $2.50 

2N3638 — 50C 

1 

EM404 — 22c 

5023 LED — 50c 

2N 3645 — 50 c 

'1 1 

A 

EM408 — 28c 

BC107 - 

- 25c 

2N5459 — 75c 

A 

A15 A — $1.15 

BC108 - 

- 25c 

2N3054 — $1.25 ^ 

L 

MB 1 — $1.20 

BC109 - 

- 25c 

2N3055 - $1.20 

c 

MB4 — $1.90 

BC177 - 

- 30c 

AY6108/6109 — Xs, 

0 

PA40 — $6.00 

BC178 - 

- 30c 

$2.00 \ 
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Build it yourself.... 
the perfect way to learn 

Imagine spending your spare time actually building your own CDI system, stereo amplifier, 
or digital clock etc. You can enjoy working on these projects right in your own home, and 
you will be amazed at the electronics knowledge you'll pick up in a relatively short period 
of time. 

You don't have to be an electronic's expert to build it; we help you every step of the way. 
With a few simple tools and our step-by-step instructions, you can assemble these kits in no 
time at all, and with the cash you'll save, you can buy more interesting projects to build for 
yourself. 



STEREO 


PRE-AMPLIFIER 
KIT SP1 


• Ultra low noise. 

• LM381 I.C. 

• 32V 10mA 
Supply. 

• Size only 3” x 2”. I 

• Round of slider 

Cktz pots Incl. 

$21.95., post 60c 

Specifications — freq. response 10Hz — 
100kHz, T.H.D. 0.1% at IKHz, Channel 
separation 60db, less than luV total input 
noise. Input sensitivity 3mV, for 200mVi 
out, compensated or flat equalization, 
input imp 100K ohms, single supply only. 
Supplied with 5 push-button switches for^ 

3 inputs, tape monitor, stereo/mono 
$26.95., post 

and be* 

post 

c O P 3 net 

. c u tu oe> 

•SSfS-SSS'. 

uses abUrtV . 

re'f'VJ sensei 

rad '° nW 6 10 1 
SuppW a , e xt. 






. peatuf®* , ( 

P r ' c . n UUU r soppw 6 

tuning ^ trUC t\on• ' \jse s 

Comp' ete 

AM HI-FI 
$32.50 post $ 1.00 TUNER KIT 

Choose any 
station around 
^w it h this 
( u Itra-m odern 
240V AM Tuner, 
k featuring easy assembly and alignment 
and hi-fi sound performance. Tunes 
550-1600KHz with smooth dial action, 
i large horizontal dial, front panel 
mounted volume control/ON-OFF 
Switch. Suit all mono or stereo 
^amplifier. Kit includes attractive black 
I perspex cabinet, chassis, transformer, 
' ferrite rod, tuner module etc. 


\ostru< 


;er\a\- 

ct\ons 


FERRIS TRANIMATE 

• RF Booster for ! 
transistor radios. 

• Pulls in stations I 
10 0's miles 
away.The fantastic 
new Ferris 
Tran imate is a 2 | 


transistor tuned RF amplifier (patented 
design) for use in car or in country areas 
to allow portable transistor radios to 
pick-up distant or weak stations. 
Connects easily to any transistoi radio, 
operates on 9V No. 216 battery (not 
included). Normally priced at $15.95. 
SPECIAL PRICE $8.95. Post 50c. 


CAR RADIO KIT $33.50 post$ 1.50 


Features:— 

• 9 Transistors 
1 2 watt output 

• R.F. Amplifier 
► Tone Control 

• 12 Volt — Ve ground 

• Pushbutton or 
Manual Tuning. 

Exclusive to 

PRE-PAK ELECTRONICS 
Incorporates the Philips UF415 high 
selectivity pre-aligned and assembled 
RF-IF module for easy construction. 
Reception is extremely good even in 
country districts; tonal quality is superb < 
with 2W audio. Supplied with aerial and 
speaker $37.50., (post $1.50) — without 
$33.50., (post $1.50). 



i. adcT^ 


'INCREDIBLE" 25 STEREO 
AMPUFIER MODULE only $14.95 

• 6.2W RMS/Ch. 

• 24-30V DC, 1 A. 

• Ready built. 

• Low Distortion.. 

• Vol, Bass, Treble, 

Bal. 

• 90 day warranty. 4 

Complex?, as pictured $14.95., post $1.00 
Complete, with round or. slider tone 
controls $19.95., post $1.00. 

Complete, as above with power supply 
$29.95., post $1.00. 

Regulated Power Supply, add $6.95. 

Alum, toggle mains switch and bezel, add 
$1.40 

Stereo headphone socket, wired 

$1.85 

3-way push-button input switch, add $2.25~^ 
5-way, as above, plus st/mono switch and 
tape mintor sw, add $4.75 

Choice of two SLIM-LINE 
"INCREDIBLE" AMPLIFIERS 

No. 1. Extruded aluminium front panel, 
slider pots, "Incredible" 25 Amp, with 
std. power supply, 5 pin din socket, 
headphone socket, On/OFF Switch and 
bezel . . . complete kit $39.95., post 
No. 2 De-Luxe amp, with these extra 
features — Rumble/scratch filter, st/mono 
switch, speakers A or B, phone/6ape input 
etc . .. complete kit $44.50., post 

.Regelated. ps9 fjgW »J 

. 2 Amax.curre" 

S22.60 .oWA' 


LM380 2-WATT AMPLIFIER KIT 

Featuring temperature $4.75 post 25c 

and current self-limiting, 

the LM380 chip produces 

2.2W RMS at max. 0.5% 

distortion. Supply 

12-18V at 200mA, suit record player 

intercome etc . . . Complete kit 

■ m a s s e 11 e Stereo LK 

mechanism ^ e c k 
■eject TV, */th tan 2 
r es <>tt able facil,t V a Pe 
. ° r 240V A C C Umer - "0 
,lVOlv an d flu tt OPerati °n 

REC/PLAY PRE-AMP KIT 

Build a complete HI-FI I 
3^ cassette deck with this 

$-7"^*' professional stereo rec/play 

pre-amp, equalized for max 
quality of recording to NAB 
specs. The complete P.C. 
board is fitted under the 
"VORTEX" deck (making a 
compact unit) so as to take 
advantage of the "safety" 

• record button mechanism. 

Complete Kit with step-by-step 

instructions. $22.50 

Supplied with stereo VU recording 

level meters.. . . $29.45 

Power Transformer optional, add 

extra. $ 8-05 

vPost . $ 1-00 


Variable current 


with 

ripple 


jrrem — tlon \ow wr - 
overload P^'^plHier* etc 


crowbar - f 

output. nclu ded 

Transforrner in 


C.D.I. KIT" 

Great Value $21.00 

post $1.00 

• 12 volt +ve or -ve gnd 

• suit all engines to 8 cyl.’ 

• more power, greater 
torque. 

• peak performance at (OlimsMkll) 
high/low revs. 

• instant all-weather starting. 

• proven commercial design 

• changeover to std. ignition. 

EVERYTHING included - P.C.B.,4 

pre-wound transformer, wire, hardware, 
decal etc. Mk III KIT - as above, incl. car ( 
anti-theft feature $22.50., post $1.00. 


SPEAKER CROSSOVER 
NETWORK IN KIT FORM 

A professional, laboratory designed I 
crossover network of constant resistance 
with attenuation of 12dB/Octave both | 
models. 

MODEL CN1 - is a 

two-way L-C crossover 
with a crossover 
frequency of 4kHz at 8 
ohms. Power handling 
30 watts R.M.S. Chokes 
are prewound and full 
instructions are 
supplied. Kit Price. 

$5.90 post 70c 

MODEL CN3 - is a three-way 
crossover for woofer, mid-range 
tweeter with crossover frequencies of 500 I 
Hz and 4kHz at 8 ohms. Power handling 
30W R.M.S. Chokes are pre-wound and | 
full instructions are supplied. Kit Price 
$8.90 post$i 


ELECTRONICS Australia, October, 1974 


71 















Gas Discharge 
Self-Scan Panel Displays 

. . . tomorrow's alternative to the CRT? 


It is not inconceivable that advancing technology may one day render the 
cathode ray tube obsolete. Already, a great deal of research has gone into 
producing a flat panel display which would overcome the inherent disad¬ 
vantages of the CRT, and several companies are active in this field. This article 
takes a look at one promising new development that has recently been made 
available —the Burroughs "Self-Scan" gas discharge flat panel display. 

by GREG SWAIN 


Starting with Ferdinand Braun’s in¬ 
vention of an elementary form some 75 
years ago, the cathode ray tube or CRT has 
since developed into the sophisticated 
reliable, mass producible device known 
today. Because of its versatility and 
relatively moderate cost, it has become the 
most common display device used in 
computer systems and a wide ranging field 
of other applications. However, not¬ 
withstanding the fact that it is an excellent 
display device capable of presenting grey¬ 
scale, colour, or monochrome images, 
graphics, and alphanumeric characters, the 
CRT is a bulky device that takes up 
valuable space. 

There are also other disadvantages 
inherent in CRTs in addition to bulkiness. 
These include high voltage power supply 
requirements, fragile construction, and a 
limitation on the maximum practical size 
that can be constructed — about 25 inches in 
diameter. This latter restriction is due to 
the limitations imposed by atmospheric 
pressure on the wide area of glass enclosing 
the vacuum, and makes it impractical for 
the CRT to satisfy the demand for larger 
displays. 

In an effort to reduce the bulk of such 
devices, early research centred on 
designing a flat screen CRT. Although 
several experimental devices were con¬ 
structed, this approach presented con¬ 
siderable difficulties and was generally not 
accepted. Since then, a considerable 
amount of research has gone into 
developing a flat panel display which could 
perform those functions considered im¬ 
possible with CRTs, and which could 
seriously challenge the CRT in a wide range 
of other applications. A viable alternative, 
at this stage, would appear to be the gas 
discharge display panel. 

The first serious attempt to develop a 
multi-element gas discharge display was 
undertaken at the University of Illinois in 
1964. The original plasma panel consisted of 
an X-Y addressable, capacitively-driven 
gas discharge matrix with inherent 
memory. However, the drawbacks of this 
system were multiple: driving potentials 


were complex and necessitated rigorous 
phasing relationships; it required high 
driving voltages at high AC frequencies 
which created electromagnetic in¬ 
terference; and the thin glass faceplates 
imposed a size limitation with respect to 
handling and fabrication. 

After further research by Westinghouse 
Corporation, the AC plasma panel was 
developed into a commercial form under 
the name “Digivue.” Announcement of this 
was made in 1971. This resulted in con¬ 
siderably lower drive potentials and 
frequencies as well as a practical 
resistor/diode multiplex drive and sustain 
system which drastically reduced the 
number of driver elements required. At the 
same time, the resolution achieved was 
comparable to that exhibited by some forms 
of CRT displays. 

Shortly after the announcement of the 
original AC plasma panel, the Burroughs 
Corporation undertook the development of 
an alternative form of gas discharge 
display. By the end of 1967, a pulsed DC- 
driven dot matrix panel had been developed 
which appeared to have several advantages 
over the AC plasma panel. It possessed a 
memory in the form of metastable atoms 
having a relatively long decay time (atoms 
raised to an intermediate energy level from 
which they cannot return without in¬ 
teracting with and ionising other particles); 
it was rugged and less likely to sustain 
damage during fabrication and handling; 
and it exhibited wider operating margins. 

In 1968, a random access memory panel 
was built in the form of a 75 x 75 dot matrix 
display, and with a resolution of 16 elements 
to the linear inch. This feasibility model — 
fully operational and tape addressable — 
required 2n drivers for an array of n x n 
elements, or n + m drivers for a display of n 
x m elements, making the cost of associated 
electronics considerable. 

A significant breakthrough was achieved 
in late 1968 with the concept of scanning the 
display along one axis. This involved en¬ 
tering the data on a column-to-column basis 
from the first column to the last, and then 
resetting the display back to the first 



column to repeat the process. The scanning 
concept reduced electronic drive circuitry 
costs, since all vertical columns in a display 
could be sequentially driven by a 3-phase 
driving circuit and a single reset circuit, 
necessitating a total of four active drive 
elements for the columns and individual 
drive elements for the rows. This sequential 
drive was based on a cathode glow transfer 
phenomenon. 

Using the above concept a range of 
commercial multi-element dot matrix 
devices, designated by Burroughs as “Self- 
Scan” panel displays, were developed and 
announced in 1970. Since they do not possess 
an inherent memory, however, these 
devices require an external memory and 
must be continually refreshed. It is with the 
Burroughs Self-Scan range that this article 
is concerned. 

Before launching into a generalised 
discussion on the characteristics and ap¬ 
plications of gas discharge display panels, it 
may be as well to gain some understanding 
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This 256-position panei has a full 64-character repertoire, and is capable of displaying an eight-line, 32-character-per-line message. 


of the basic principles of operation. As can 
be seen from the exploded view, the Self- 
Scan panel display consists of a rear glass 
cover, grooved to accept the rear (scan) 
anodes; a layer of vertical cathode strips 
(which includes the reset and keep alive 
cathodes plus the display cathodes); a 
centre insulating sheet drilled in a matrix 
format to form the display cavities; the 
front display anodes; and a front glass 
cover. These components are sandwiched 
together, sealed and filled with a noble gas 
mixture comprised mainly of neon. 

The operation of the panel can best be 
explained by considering the unit as two 
separate devices. The rear portion of the 
panel, consisting of the grooved rear glass 
plate, the rear (scan) anodes, and the rear 
side of the cathode strip performs the scan 
or glow stepping routine. The cathode strips 
are bussed alternately to a 3-phase clock 
circuit, while the rear anodes are tied 
through appropriate load resistors to a 250V 
DC supply rail. 

When the panel is energised, ionisation 
forms around the area of the keep alive 
cathodes, which are at ground potential, 
and the keep alive anodes, which are at 250V 
and above the firing potential. Once 
ionisation has formed at the keep alive cell, 
metastable atoms drift along the rear plate 
grooves to the vicinity of the reset cathode. 


The panel electronics are arranged so 
that the rear anodes are held at +250V 
while the cathodes are sequentially brought 
to ground. When the reset cathode is 
grounded, a glow discharge (or ionisation) 
is established at each intersection of the 
reset cathode and the rear anodes. 
Metastable atoms now diffuse along the 
scan grooves to the rear of the first cathode. 
When this cathode is grounded and the reset 
circuit is opened, the glow transfers from 
the rear of the reset cathode to the primed 
area at the interesections of the rear anodes 
and the first cathode. 

Metastable atoms now diffuse along the 
rear grooves to the second cathode strip and 
also through the tiny priming apertures in 
the first cathode strip to the diplay cell on 
the top of the cathode. The first cathode 
circuit now opens and the second cathode 
circuit goes to ground, transferring the glow 
to the intersections of the rear anodes and 
the second cathode. The diffusing 
metastable atoms will now prime the rear 
of the third cathode and the display cells in 
front of the second cathode. This process 
continues until all of the cathodes have been 
ionised sequentially. 

At the last cathode in the display, the 
electronics senses the completed scan, 
resets to the first cathode strip (reset 
cathode), and begins the scan sequence 


again. The scanning rate is approximately 
85Hz, so there is no perceivable flicker ie. 
the message on the display panel will ap¬ 
pear continuous. The procedure detailed 
above would be analogous to the scanning of 
a CRT if the entire face of the tube was 
scanned in one horizontal sweep. 

The panel’s display section, consisting of 
the front glass cover, the front (display) 
anodes, the centre insulating sheet, and the 
top surface of the cathodes is addressed to 
write the message. This is achieved by 
raising the appropriate display anode to a 
250V potential in synchronisation with the 
establishment of the scan glow on the rear 
side of one of the cathodes and the priming 
of the desired display cell. In other words, 
the front display anodes are addressed in 
synchronisation with the scanning section to 
cause the desired display cells to 
illuminate, thereby forming a message. 

As the panel operates and the rear glow 
steps along the rear of the panel, the front 
anodes are addressed a full column at a 
time to enter the data. Fig 2 shows the panel 
when phase 2 is grounded and a glow is 
established on the rear of cathode 2. The 
information to be written on the panel are 
the letters “c” and “d”, represented by the 
shaded cells. The scan is at column 2. Anode 
drivers, represented in the figure by 
switches, are closed at positions b and f. 
Therefore, the cells at the intersection of b 
and f and column 2 will be energised, as 
indicated by the solid circles. 

Commercially available DC gas 
discharge display panels are used primarily 
for alphanumeric displays. In expanded 
form, however, they are capable of 
graphics presentation, and custom units 
have been built for this purpose. For 
alphanumerics, each character consists of a 
5x7 array of display elements and is 
generated by a ROM character generator 
which drives the display anodes. 

Since the gas mixture in which the 
discharge takes place is composed 
primarily of neon, the colour of the display 
is the typical orange-red of the neon cathode 
glow. By simply adding inexpensive optical 
filters over the faceplate, variations in 
colour between amber and deep red can be 
achieved. For applications where a red or 
orange display is not desirable, phosphors 
may be incorporated into the panel to 
exhibit other colours. These phosphors are 
photoluminescently excited by the 
ultraviolet (UV) radiation present in the 
gas discharge, and usually require an op- 
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There's a place 
for you in the 
growing world 
of electronics 

Whether you’re a hobby 
enthusiast or have professional 
ambitions, a Stott’s course will 
lelp you find it. 

£very day the number of applications 
or electronics in industry, science and 
msiness increases. It’s a field which* 

)ffers valuable career opportunities in 
nanufacture, installation, servicing 
ind sales-but only for people with 
horough training. 

That’s why Stott’s conduct an important 
electronics course 

INTRODUCTION to ELECTRONICS. 
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GAS DISCHARGE PANEL DISPLAYS 


tical filter to block the light from the neon 
glow. Custom 256-character panels have 
been built using a green phosphor, and these 
show little, if any deterioration with life. 
Experimental panels which exhibit two 
colours in each display cavity, selectable by 
choice, have also been constructed. 

Under normal conditions, the DC gas 
discharge display operates in the bistable 
mode, ie. the display dots are either on or 
off. However, recent advances in drive and 
digital modulation technology have shown 
the feasibility of generating variable in¬ 
tensity displays to produce television pic¬ 
tures. Fully populated experimental display 
panels of a size equivalent to the 256- 
character device (discussed later in the 
article) have exhibited a 100:1 grey scale. 
This is considerably better than for most 
CRT systems. 

Factors inherent in both the concept and 
construction of self-scan panel displays 
contribute to their superior legibility as 
compared to a CRT. The fixed dot matrix 
format ensures that the displayed 
characters remain geometrically consistent 
over the entire display area. There is no 
visual distortion at the edges, which can 
occur hr all but the most costly CRT 
systems, resolution is uniform over the 
entire area, and each display dot has a 
precise boundary formed by the wall of 
each display cavity in the light-opaque cell 
sheet. This ensures that display characters 
are sharply delineated. In addition, the 
rigid construction of the dot matrix keeps 
characters in fixed positions, and there is no 
wavering or position change due to outside 
influences such as line voltage variation or 
ambient electromagnetic radiation. 

One of the main advantages of gas 
discharge display panels is that they may 
be incorporated into equipment areas 
where CRT installation would be quite 
difficult or even impossible. Because the 
display pa/iel is flat (usually less than 6cm 
thick), it can be placed conveniently near 


the viewer or near any controls the viewer 
might need to operate. In addition, the 
compact nature of these devices enables 
several discrete displays to be mounted in a 
console, or in equipment racks in areas 
where space is severely limited. This aspect 
of flexibility cannot be approached by 
CRTs. 

Gas discharge display panels also offer a 
significant safety factor advantage when 
compared to CRTs. Since the panel contains 
only a few cubic centimetres of inert gas at 
approximately one-fifth atmospheric 
pressure, and since its structure consists of 
a rugged sandwich of densely packed in¬ 
ternal parts, there is no risk of implosion as 
can occur with a CRT with its com¬ 
paratively large internal vacuum. And 
unlike CRTs, there are no dangerously high 
voltages involved in driving the gas 
discharge panel display. The maximum 
voltages involved are between 250 and 300V 
DC and, since the panel is totally enclosed, 
there is no danger of making contact with 
these potentials. 

Other advantages of gas discharge 
display panels over CRTs include greater 
life expectancy, no maintenance 
requirements, more rugged construction, 
and lower power supply requirements. 

So much then for the advantages gas 
discharge display panels have to offer. 
What about their disadvantages as com¬ 
pared to CRTs? For a start, CRTs have a 
higher light output, a higher addressing 
rate, and are capable of higher resolution. 
Other main advantages of CRT devices 
include a higher data density capability, 
and the ability to be interacted with by 
means of a light pen. 

Let’s now examine some of the ap¬ 
plications of gas discharge display panels, 
with emphasis on the Burroughs Self-Scan 
range, and take a look at what’s currently 
available. As could be expected, these 
devices have a wide range of applications 
such as in calculators, digital clocks, 



Above, the Burroughs BDS40832-200 256-position d,splay subsystem. The panel comes 
complete with all the necessary electronics, including the drivers, memory, timing and 
character generation circuitry. 
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FLAT PANEL COLOUR TV DEVELOPED 


Although this article has emphasised 
the Burroughs Corporation's Self-Scan 
gas discharge display panel range, the 
efforts of other companies such as 
Control Data, Westinghouse, National 
Cash Register, IBM, Northrop, Philips 
/Mullard, Hitachi, Sony, and Fujitsu 
should also be mentioned. Hitachi, tor 
example, have just recently announced 
the development of "the world's first 
working prototype for a flat-profile 
colour TV." 

The technique employed by Hitachi 
appears to be similar to that announced 
last year by Philips Research 
Laboratories, Eindhoven, for producing 
full colour displays. The approach used 
by Philips to get full colour displays is to 


use a positive-column gas discharge, as 
in "neon" signs, instead of the negative 
glow of small neon lamps, thus allowing 
the use of ultra-violet sensitive phosphor 
coatings on the inside of the matrix holes 
in order to obtain the required colours. 
Colour information is provided by using 
triangles of three primary colours. 

In applying the technique to television, 
Hitachi feed the "fluorescent diode" 
cathodes with timing information derived 
from the sync signals, while video 
modulation is fed to the anodes. 

It is also worth noting here that the 
Sony Corporation has also announced 
that it is working on both black and 
white and colour TV sets using gas 
discharge flat panel displays. 


keyboard terminals, automotive and air¬ 
craft displays and instrumentation. As 
technology advances, it is conceivable that 
flat display panels could ultimately replace 
the CRT in black and white and colour TV 
sets, and several companies have already 
undertaken research and development 
programs along these lines. 

Among the formats available in the 
Burroughs Self-Scan range are a variety of 
configurations capable of producing 
displays ranging from 16 digits to 256 digits, 
with or without memory, and for left-to- 
right or right-to-left character entry. These 
panels are capable of accepting high speed 
data entry. It should also be mentioned here 
that every Self-Scan panel display is sup¬ 
plied complete with the necessary drive 
electronics, character generator, and in 
some cases with a bezel. All can be supplied 
with MOS memory, and mounting kits and 
input/output connectors are available for 
each model. 

Typical of the range is the MODEL SSD 
1000-0041 display, a single row 16-positon 
panel with associated drive electronics and 
memory. This display has a 64-character 
repertoire, and has overall dimensions of 
8.5 x 2.25 x 1.91in (depth). Perhaps I should 
have converted to metrics here! Dot 
spacing in the 5 x 7 matrix format is on 
0.06in centres, with two column spacing 
between characters. These panels are also 
available in modified form to display 18 
characters. This is accomplished by using 
only one column of space to separate 
characters. Overall character height is 
0.4in. 

Another typical Self-Scan panel display is 
the Model BDS 40832-200 256-position display 
subsystem. As with the above example, this 
panel comes with all the necessary elec¬ 
tronics, including the drivers, memory, 
timing, and character generation circuitry. 
This format is capable of displaying an 
eight-line 32 character per line message, 
has a full 64-character repertoire, a dot 
spacing of 0.04in, and a viewing distance of 
up to 18 feet. Two space columns are used to 
separate characters, while three dot rows 
separate the lines. Overall character height 
is 0.3in. The same basic construction is also 


available in units capable of displaying 128 
characters (4 rows of 32 characters) and 64 
characters (2 rows of 32 characters). 

One particularly interesting development 
in this area is the analog bar-graph display. 
Operating on the Self-Scan principle, this 
display is a flat panel containing two 
separate bar graphs. Each bar is composed 
of 200 closely spaced segments so that, at 
normal viewing distances, the glowing 
segments blend into a continuous, but 
precisely controlled, bar length. 

Two applications that are made to order 
for the bar graph are matching and com¬ 
parison procedures. For example, if an 
operator must adjust some controls until 
two (or more) voltages (flow rates, 
pressures etc) are the same, there is 
probably no simpler way than to adjust 
them until two adjacent bars are the same 
length. Similarly, such a device would be 
suitable for use in an aircraft where it would 
enable a pilot to find out at a glance if all 
engines in the aircraft were equally loaded. 
Other applications for the bar-graph display 
include automobile displays, depth in¬ 
dicators, and level indicators. 

A number of companies are already using 
Self-Scan panel displays in a variety of 


commercial products. For example, Self- 
Scan panel displays are used in advanced 
navigation/guidance systems being 
developed by Delco Electronics, Division of 
General Motors. The system incorporates a 
single row high brightness 18-position 
alphanumeric readout in a control display 
unit that is dimmable. Integrated with 
standard cockpit instrumentation, the 
display exhibits aircraft position data and 
guidance signals computed by the system 
from basic sensor inputs. 

In another application, Kustom Elec¬ 
tronics Incorporated, Chanaute, Kansas, is 
using a 256-character generator Self-Scan 
panel display in their new two-way Digital 
Mobile Communication System. The system 
allows police officers direct access to law 
enforcement computer data bases, the 
information obtained being displayed on the 
Self-Scan panel fitted into the police vehicle. 
Data keyed into the mobile terminal is also 
displayed on the panel, and can be 
corrected before transmission. Although 
the first installations of this system are in 
police cars, the system has potential ap¬ 
plication wherever a two-way computer 
terminal is required. 

Several companies are currently 
manufacturing electronic calculators which 
incorporate gas discharge display panels. 
The panels used here are similar in 
operation to the Self-Scan range, and are 
designated by Burroughs as the ‘‘Panaplex 
II” range. Among the companies involved 
are Computer Design of Santa Monica, 
California, the Keystone Division of Berkey 
Photo Incorporated of Paramus, New 
Jersey, and the Eldorado Electrodata 
Corporation of Concord, California. A range 
of Panaplex displays is also available for 
use in digital clocks. 

At the present time, the flat gas discharge 
panel and the CRT cannot be presented as 
one superior to the other. Both have their 
advantages and disadvantages for par¬ 
ticular applications, and both will continue 
to be in demand. 

With so much time, money, and effort 
being expanded, it is not unreasonable to 
predict that the flat screen display, in one 
form or another, will become a serious 
challenge to the fragile and bulky CRT, and 
may eventually replace it altogether. Such 
is the progress of technology. ® 


This article was researched from 
material supplied by courtesy of CEMA 
(Distributors) Pty Ltd, 21 Chandos St, St 
Leonards 2065. 



Above , a 256-position Se/f-Scan panel forms part of this mobile computer terminal fitted 
into a police patrol vehicle. The terminal allows direct access to a central police computer 
without having to go through the normal voice communication channels. 
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PLAYM ASTER 143 

... our new high performance stereo amplifier 


Last month, we introduced our new Playmaster 143 stereo amplifier, detailed 
its basic design approach, and described the power supply, input wiring, 
headphone, and quadraphonic simulator circuitry. In this article, we address 
ourselves to the construction and installation of the power amplifiers and 
preamplifier/tone control modules, and describe the final assembly details. 

by DAVID EDWARDS — PART 2 


Last month we discussed the installation 
of almost all components except those on 
the printed circuit boards. The next stage is 
to assemble the power amplifier modules. 

While the power amplifier modules have 
been derived from the original Playmaster 
136 design, there are important differences. 

The most obvious has already been 
mentioned, in that the new board does not 
carry any power supply components. Power 
input is by three wires; power supply earth 
or common, plus 21V and minus 21V. A 
fourth lead from the same end of the board 
feeds the active side of the loudspeaker 
circuit. The remaining connection is the 
shielded signal input lead which also 
provides the earth link back to the preamp 
board. 

Adjacent to the plus 21V lead is a link into 
which a milliammeter can be inserted to 
measure the quiescent current of the output 
stage. For simplicity, we used a loop of 
hook-up wire with a soldered joint in the 
middle. 

The passive components, resistors and 
capacitors on the wiring diagram require no 
special comment. 

Note, however, that we have added one 
resistor to the amplifier, a 6.8k bridging one 
side of the quiescent current adjustment 
potentiometer. This is to protect the output 
transistors in the event that potentiometer 


wiper or element becomes open-circuit. 
What nappens in this circumstance is that 
the quiescent current control transistor, 
TR5, is turned off and the output tran¬ 
sistors are turned hard on, drawing heavy 
current which can cause them to burn out. 

While the possibility of an open circuit 
potentiometer is fairly remote, the 6.8k 
resistor provides cheap insurance. Now, in 
the event of an open circuit pot, the control 
transistor is turned on and the output 
transistors draw zero quiescent current. In 
this condition, cross-over distortion occurs 
but no damage eventuates and the situation 
can be rectified. 

The transistors themselves call for 
special comment. Considering first the 
small signal transistors, there are several 
important points to be observed. 

The original 136 board and the new board 
were designed for Fairchild transistors of 
the “glob top” variety, having their con¬ 
nections in a triangular configuration. The 
relevant type numbers have been retained 
to assist those who may want to use existing 
transistors or rebuild modules from a 136 
unit. 

These types of transistors are no longer 
available, due to changes in fabrication 
techniques. Instead, similar types are 
supplied in the “TO-92” configuration, in 
which the pins are in line. The original 


Playmaster 136 utilized Fairchild tran¬ 
sistors, these being made available in a 
special offer to Electronics Australia 
readers. This arrangement has now lapsed 
and Fairchild transistors , if preferred, will 
have to be sought through normal supply 
channels. 

In the meantime, other manufacturers of 
semiconductors have produced transistors 
which are a direct electrical replacement 
for the earlier types. Some care is required 
in fitting these transistors, as they do not all 
have the same pin configurations. Details of 
the device numbers and configurations are 
shown in the accompanying table and 
diagrams. 

With TRl and TR2, the transistors are 
fitted simply by bending the leads suf¬ 
ficiently to fit the triangular pattern of 
holes, so that they sit about one centimetre 
or so above the board. 

The real difficulty has to do with the other 
three which need to make physical contact 
with the output transistor heat sink to 
provide thermal feedback. 

With the glob top transistors, the 
requirement was met by providing three 
suitably positioned dimples in the underside 
of the heatsink, each partially filled with 
silicone paste. The small-signal transistors 
were dropped into position on the board but 
not soldered. The heatsink carrying the 
power transistors was then locked in 
position with the power transistor leads just 
emerging through the copper pattern. This 
done, the glob tops were pushed up into the 
silicone-filled dimples and the leads 
soldered. 

The TO-9 style transistors don’t lend 
themselves to this approach. They don’t sit 
down snugly on the present board and the 
small, flat top doesn’t mate naturally with a 
dimple. We are therefore suggesting that 
holes be drilled in the heatsink, which will 
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be a clearance fit for the TO-92 bodies, 
allowing the transistor to sit part way 
through the heatsink. A blob of silicone 
compound can blend the two thermally. 

The mounting method has a possible 
bonus in that the transistors are no longer 
trapped under the heatsink. They could, if 
necessary, be extracted and replaced 
through the holes. 

The original circuit board and heatsink 
was designed for use with the TO-66 style 
transistors, specifically the Fairchild types 
AY8171 and AY9171. These are no longer 
available, but Fairchild have suggested the 
use of the imported types 2N4232 and 
2N3740. These pose no problems with regard 
to fitting, as they are also TO-66 types. 

Electrically but not mechanically 
similar transistors are also available from 
other manufacturers, and these require a 
different mounting arrangement. This will 
be described immediately following the 
description of the mounting arrangements 
for the TO-66 style transistors. 

The first step is to inspect the heatsinks, 
which should be of aluminium, not less than 
16 gauge. Make sure that the two power 
transistors sit flat against the surface, with 
mounting holes aligned and with adequate 
clearance around the base and emitter pins. 
If thfere is any inaccuracy, lead the holes as 
necessary with a small round file. 

In fact, we rubbed the inside surface of 
our own heatsinks with a large flat fine- 
gauge file to remove any high spots and 
then buffed the surface all over with steel 
wool. 

Now check the heatsinks against the 
wiring board. Make sure that the bolts 
securing the power transistors can pass 
straight through, and the pins likewise. If 
there is any fit problem, the mounting holes 
in the board can be elongated as necessary. 

If the small-signal transistors happen to 
be the older glob tops, the heatsink wifi need 
dimples or countersunk holes in the un¬ 
derside. If, as likely, the transistors are of 
the TO-92 configuration, the heatsink will 
need snug clearance holes instead. In fact, 
dimple type heatsinks can be adapted by 
drilling appropriate holes. They may not be 
concentric with the dimples, however, since 
the TO-92 transistors sit most naturally 
between the collector and emitter pins, with 
the base lead kinked outwards to fit the 
triangular pattern in the board. 

With all this sorted out for each of the 


boards, the heatsink assemblies can be 
completed. Smear the underside of the 
power transistors with silicone compound 
and secure the transistors firmly to the 
heatsinks with te-inch long bolts and nuts, 
either Vs Whitworth or 5BA. The transistors 
do not need to be insulated from the heat¬ 
sink. In fact, the heatsink and mounting 
bolts form part of the collector circuitry. 

You will need four spacers per board, 
either 4mm or 5 / 32, such that when the 
heatsinks are mounted, the base and 
emitter pins of the power transistors just 
come through the copper pattern. We found 
some brass nuts of a larger size which we 
turned into spacers by running a Vein 
clearance drill through them. This done, the 
power transistors assemblies can be put 
aside for later installation. 

On the wiring board itself, it is wise to 
smear the copper around the heateink 
mounting holes with a thin layer of solder. If 
this is done, the nuts will bite into the solder 


when they are finally tightened and make 
good contact between the transistor 
collectors, heatsink and mounting bolts and 
the copper pattern on the board. 

At this stage, the remaining components 
can be installed as per the diagram. Use an 
iron with a clean, slender tip and flow the 
solder around each component lead as 
quickly as possible, to avoid overheating 
either the pattern or the component. Make 
sure that you install the electrolytics with 
the correct polarity. 

The alternative types of transistors come 
in an SOT-32 style case. This is a plastic 
package, having three pins in line, the 
centre one being the collector. The collector 
is also connected to a metal plate which 
forms the coupling to the heatsink. Un¬ 
fortunately, different manufacturers have 
different configurations for the base and 
emitter leads. 

The Philips types BD235 and BD236 must 
be mounted underneath the heatsink as 



Above is the circuit aiagram or rne power moau/e wnue Detow is the printed board shown 
actual size. Note the link for testing quiescent current. 
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Rockwell 203 Converter. 



Pre-programmed Conversions 

• Statute or nautical miles <—» kilometers, meters, millimeters 

• Yards, feet or inches <—> kilometers, meters, millimeters 

• U.S. or imperial fluid ounces, quarts or gallons «—> liters 

• Ounces or pounds <—> grams or kilograms 

• Centigrade <—> Fahrenheit 


Right-sized for complete portability 


It gets 3.7854 liters per U.S. gallon and 4.5461 liters 
per Imperial gallon. The 203 knows the difference. 


Conversion Capabilities/Functions. 

The 203 performs 112 direct conversions involving 
U.S., Metric and Imperial constants. That’s more 
than any other converter in the field. 

• Arithmetic functions: + - x -s- 

• Chain calculations 

• Calculations with fractions and decimal numbers 

• Two fully-addressable memories 

• Automatic constants: + — x 

• Full-floating or two-place decimals 

• Wrap-around decimal feature 

• U.S./Imperial liquid measure switch 

• Statute/Nautical mile switch 


Easily converts areas and volumes from U.S., metric or imperial 
to U.S., metric or imperial. Also converts measurements within 
the same system-for example, miles <—» yards. 


U.S./Imperial liquid 
measure switch. 


Rockwell 204 Financier. 


The 204 is pre-programmed to make the job 
easier for everyone, from financial analyst to 
real estate salesman to the retail merchant. 

It can solve anything from basic arithmetic to 
financial problems that normally require the use 
of tables, complex formulas or sophisticated data 
processing equipment. 

Applications. 

• Cost/margin/price calculations 

• Present and future value 

• Interest amount 

• Loan payment 

• Amortization 

• Depreciation 

• Annuities 

• Trend lines 

• Number of periods 


Features/Specifications. 

• Logic selection switch: choose business or 
algebraic logic 

• Four separate memories 

• Chain calculations 

• Automatic constants: + - x 

• Reciprocals 

• Automatic percentage 

• Automatic averages 

• Square roots 

• Sum of the squares 

• Big, easy-to-read 8-digit digitron display 

• Zero to seven decimal places 

• Overflow indicator 

• Negative number indicator 

• Dimensions: 6 x 3V4 x 1 V 2 inches 

• Weight: 12 ounces 

• Power: Four AA Ni-Cad rechargeable batteries or 
alkaline batteries 


we also handle SCIENTIFIC CALCULATORS. PRINTING CALCULATORS etc. 
send coupon for literature which describes our complete range of 
Calculators. From $17.50 onwards Dealer enquiries welcome 

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 

MANUFACTURER, IMPORTER & WHOLESALE MERCHANT 

POSTAL ADDRESS: P.O. BOX 147. ST. ALBANS. VICTORIA. AUSTRALIA 3D21 


Name 

Address 

Position 


Postcode 


.Eii: 
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PLAYMASTER 143 AMPLIFIER 



FAIRCHILD 


TEXAS 

TR1 

2N5088 

SE4010 

BC549 

BC548 

BC184L 

BC183L 

TR2 

PN4250 

2N4250 

BC559 

BC558 

BC213L 

BC214L 

TR3 

PN3643 

2N3643 

BC549 

BC548 

BC184L 

BC183L 

TR4 

PN3638A 

2N3638A 

MPS3638A 

BC559 

BC558 

BC213L 

BC214L 

TR5 

PN3565 

2N3565 

BC548 

BC549 

BC183L 

BC184L 

TR6 

AY8171 

2N4232 

BD235 

BD201 

TIP31B 

TR7 

AY9171 

2N3740 

BD236 

BD202 

TIP32B 



The method of mounting the plastic BD235 and BD236 power tran¬ 
sistors is apparent from the line drawing directly above. At left is a table 
listing replacements for Fairchild transistors. Pin configurations of the 
TO-92 style transistors may vary from brand to brand. 


explained below. 

The reader is referred to the ac¬ 
companying sketch for full details of the 
method used to mount the plastic en¬ 
capsulated transistors. Care should be 
taken that the following points are observed 
while fitting them. 

The power transistors are fitted un¬ 
derneath the heatsink, and bolted to it 
through the holes provided to mount the TO- 
66 type transistors. They must be mounted 
with the metal part next to the heatsink, as 
this forms the collector connection. As a 
result of this, the collector lead provided 
can be carefully snipped off close to the 
body of the transistor. (The collector lead is 
the centre one). 

To ensure that the base and emitter leads 
are not transposed, it is vital that the 
mounting hole furthest from the original 
centre clearance holes be used in each case 
to mount the plastic transistors. On the 
heatsink, these happen to be the holes 
nearest to the dimples for the driver 
transistors. The transistors are secured to 
the heatsink using suitable nuts and bolts. A 
small washer should be used under the head 
of the bolt, as shown in the diagram, and 
silicon grease applied to ensure good 
thermal contact between the transistors 
and heatsink. 

Do not use excessive force when 
tightening the nuts, as this may damage the 
transistors. Take particular care that the 
actual transistors are not interchanged. The 
heads of the bolts must be in the underside 
of the heatsink to ensure that the transistor 
leads are long enough to reach through to 
the copper pattern on the board. 

Once the transistors have been fixed to 
the heatsink, their base and emitter leads 
may be bent as shown in the diagram. Use 
the holes in the heatsink as a guide, and hold 
the leads next to the body with a pair of 
small long nosed pliers to prevent them 
from breaking off. 

The heatsink is held in position, and the 
collector connection made by bolts through 
the remaining holes. We used two nuts as 
spacers to position the heatsink at a suitable 
distance from the board. Do not forget to tin 
the copper pattern underneath the nuts to 
provide good electrical contact. 

The Texas Instruments TIP31B and 
TIP32B are packaged in a plastic TO-126 
style case, similar in appearance to the 
SOT-32 types. However, they differ in 
having the base and emitter leads tran- 



Above is a view showing the way in which the BD235 and BD236power transistor leads are 
bent. Do not allow the leads to touch the heatsink. Below is a completed power module 
using the BD235 and BD236 power transistors. 



sposed with respect to the Philips types. 

This means that they cannot be mounted 
as shown in the photograph. Instead, they 
must be mounted on top of the heatsink, and 
the leads must be bent downwards so as to 
pass through the holes in the heatsink. As 
before, the centre lead must be cut off, as 
the collector connection is made via the 
heatsink. 

Do not forget to thermally bond the 
transistors to the heatsink using silicon 
grease, and do not omit the washer under 
the nut of the mounting bolt. This is to 
prevent damage to the case of the tran¬ 
sistor. Excessive force must not be used 
when tightening the mounting bolts. 

The heatsink is mounted in the same way 
as before, using Vein, machine screws, in 


conjunction with spacers made from nuts. 

The fitting of the completed power 
modules can now be checked against the 
holes in the chassis. The modules are 
mounted on spacers, which do not have to be 
insulated, as appropriate clearances have 
been provided on the boards. 

After checking the fit of the modules, 
remove them from the chassis. The next 
step is to check the power supply and only 
then install the modules. This procedure has 
less chance of damaging anything should 
any fault exist. 

Check that the chassis and associated 
power supply wiring, as described last 
month, is correct, and that no trailing wires 
are resting against the chassis. If all is in 
order, plug the mains connector in to a 
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suitable receptacle and switch on. If all is in 
order, the indicator light should come on 
and voltages, plus and minus 21.5V ap¬ 
proximately, should appear across the 
respective supply rails at the filter 
capacitors. 

The first module may now be wired up to 
the appropriate points, as shown in the 
wiring diagram, and installed in position. At 
this stage, do not switch on. 

Insert a milliammeter in the link, with 
plus to the supply, and set to the 250mA 
range. Rotate the current set poten¬ 
tiometer, as viewed in the chassis fully anti¬ 
clockwise,and set the volume control pot at 
full off. Since the earthy side of the pot may 
not at this stage have an earth return, run a 
temporary link to a chassis earth. 

Now watch the current meter and switch 
on. If the meter slams over, there is 
something radically wrong. Switch off in¬ 
stantly and check. You may have the power 
transistors interchanged, or one of the other 
transistors the wrong way round. Whatever 
you do, don’t tempt fate by switching on 
again and repeating the overload condition. 

In fact, the current flow with the preset 
pot retarded, should be zero. If it is, reset 
the milliammeter to 50mA and carefully 
rotate the potentiometer clockwise. Bring 
the current up to 12mA and leave the 
module run for a few minutes. If all is well, 
switch off, remove the milliammeter and 
close the link. 

Note that the current should be set 
without a loudspeaker or other load con¬ 
nected. When the loudspeaker is plugged in, 
current distribution in the output stage will 


This view shows the completed chassis with all modules in position. 


change due to the small offset voltage (0.2V 
approx) across the loudspeaker terminals. 

By now connecting a loudspeaker and 
feeding a signal to the volume control from 
any source capable of producing a 
reasonable signal across 50kohms, it would 
be possible at this stage to check the module 
for sound, or yet again to run instrument 
tests. 

Once satisfied that this module is 
working, the second one can be connected 


and similarly tested. It is better to check the 
modules in this fashion than to wire them 
both in at once and switch on 
simultaneously. One with an inadvertent 
fault could be “cooking” for several 
minutes while the other one is being tested! 

When completing the wiring to the power 
modules, take pains to ensure that the 
wiring is in accordance with the wiring 
diagram. In particular, ensure that the 
earth leads are as shown. From each 


LIST OF COMPONENT PARTS FOR THE NEW AMPLIFIER 


MAIN SECTION 

1 Transformer , 240V primary, 30V C.T. 
secondary, 1 amp (Ferguson PF 3559 
or similar) 

4 EM401 silicon diodes or similar 

2 47uF 100VW ceramic capacitors 
1 470 ohm 1 watt resistor 

3 2500uF, 35VW electrolytic, chassis 
mounting capacitors (A&R type RG or 
similar) 

1 2.2k 'A watt resistor 

1 Pilot light, 6 V 50mA 

2 1.5A quick acting fuses and holders to 
suit (chassis mounting types) 

4 2 pin polarized speaker sockets 
1 3 lug tag strip 

1 6 pair tag strip 
1 15 pair tag strip 

1 10 ohm 5 watt resistor 

2 22 ohm 5 watt resistors 

1 39 ohm 5 watt resistors 

2 220uF 16VW electrolytic - capacitors 
2 0.47uF polyester capacitors 

2 330 ohm 'A watt resistors 

2 15 ohm V 2 watt resistors 

3 5 pin DIN sockets 
2 3 pin DIN sockets 
1 rubber grommet 

1 mains cord and plug 
1 mains cord damp 
1 3 terminal block, 240V 

1. headphone socket, with double pole 
insolated switch 

1 miniature on/off toggle switch (C&K 
type 7201 or similar) 

1 miniature double pole double throw 
with centre off (C&K type 7203) 


2 500K linear dual gang potentiometers 
1 50K log. dual gang potentiometer 
1 2.2M linear potentiometer 
1 5 position 2 pole rotary switch 
5 knobs to suit 
1 front panel, 355 x 75mm 

1 chassis and cover, 360 x 270 x 83mm 

POWER MODULES (2) 

2 Printed wiring boards 12.3 x 7.6cm, 

EA 747al 

2 Aluminium heatsinks, 16g; 76 x 40 x 
27mm overall 
14 Transistors-see text 

RESISTORS(V 2 W, lOpc) 

2 100K, 2 82K, 2 10K, 4 6.8K, 

2 4.7K, 2 2.7K, 2 IK, 4 560 ohm, 

4 390 ohm, 6 150 
2 220 ohm preset tab pots 

CAPACITORS 

2 470uF 16V vertical electrolytic 
2 IOOuF 25V vertical electrolytic 
2 0.47uF 160 V polyester 
2 390pF polystyrene 
2 270pF polystyrene 

PREAMP/TONE CONTROL 

1 Printed wiring board 72sa10. 

2 BC109, BC549 or similar transistors. 

2 BC108, BC548 or similar transistors. 

4 BC108, BC548 or similar transistors. 

2 Ferrite RF beads 3.5mm dia, 5mm 

long, type FX1115. 


4 'Ain or 1cm spacers with screws. 

RESISTORS ('AW or 'AW, preferably 
5pc) 

2 3.3M; 2 2.7M; 2 2.2M; 2 1.5M; 
2 560k; 2 470k; 2 330k; 6 100k; 

2 82k; 2 56k; 2 47k; 4 27k; 2 22k; 

2 15k; 2 10k; 7 Ik; 3 680 ohm. 

CAPACITORS 

1 220 UF 25VW vert electrolytic. 

1 IOOuF 25VW vert electrolytic. 

4 4.7uF 12VW vert electrolytic. 

2 1.5uF 20VW tantalum electrolytic. 

2 0.47uF 20VW tantalum electrolytic. 
2 0.27uF 100 V polyester. 

4 0.1 uF 100 V polyester. 

4 .022uF 100V polyester. 

2 .0047uF 100V polystyrene. 

2 .0015uF 100V polystyrene 
2 680pF 100 V polystyrene. 

4 lOOpF disc ceramic. 

MISCELLANEOUS 

Brass spacers, brass machine screws 
and nuts, washers, lock washers, solder, 
solder lugs, coloured hookup wire, 
silicon grease, insulating tape, shielded 
cable, rubber feet. 

Note: resistor wattage ratings and 
capacitor voltage ratings are those used 
in our prototype. Componemts with 
higher ratings may generally be used 
provided they are physically compatible. 
Components with lower ratings may also 
be used in some cases, providing ratings 
are not exceeded. 
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module, they are run towards each other, 
and then twisted together and run by the 
shortest direct path towards the earth rail 
on the filter capacitors. This takes them 
directly underneath the left-hand power 
module. 

The remaining wiring is run as shown in 
the wiring diagram, to complete the con¬ 
nections to the filter capacitors and to the 
fuse holders. This wiring should be kept as 
close to the chassis as possible. 

Having installed and checked the power 
modules, the next obvious step is to build 
and install the preamplifier and tone control 
module; this is secured to the chassis floor 
on four pillars in the space between the 
power modules and the panel controls. 

The preamp and tone control unit is 
essentially similar to that used for the 
Playmaster 136, with just a couple of minor 
changes in circuit values. 

For your guidance, we show the 
schematic circuit of one channel of the 
preamp-tone control module. 

The 72sal0 board is drilled for transistors 
having the traditional triangular CBE lead* 
configuration. Transistors of this type can 
simply be dropped straight in, with little 
risk of confusion. However, if you are 
supplied with T092 style transistors, check 
the base connections carefully against the 
circuit diagram. 

Electrically, the preamplifier provides 
enough gain (75 times) to ensure full drive 
to the main amplifier from an input of 2mV 
RMS, with good signal/noise ratio and 
adequate tolerance to peak level input 
signals. It provides a nominal loading of 50k 
ohms for a magnetic, cartridge and com¬ 
pensation which conforms closely with the 
required RIAA characteristic. 

Output from the compensated pream¬ 
plifier goes to the “SOURCE” switch, 
where it is made available, along with 
signals from other sources: radio tuner, 
tape player and auxiliary inputs. Since the 
signal levels at this point are normally 
150mV or higher, shielding is not necessary. 

From the source switch, the signal passes 
to an emitter follower, which presents a 
fairly high impedance to the various signal 
sources, and a low source impedance for the 
tone control circuitry. At the same time, it 
provides a convenient point from which to 
derive signal for an external tape deck; this 
signal is independent of the amplifier’s own 
volume and tone controls. 

The tone control circuit is of the feedback 
type, favoured because of its inherently low 
distortion and its tolerance to higher level 
input signals. 

The point should be made, however, that 
signals derived from the source switch are 
applied directly to a transistor base and can 
overload the circuitry between this and the 
volume control, if the level is excessive. 
Signals from radio tuners, tape players, &c, 
must be limited in some way if there is any 
suggestion of overload, or if you find that 
the amplifier is being fully driven with the 
volume control only fractionally on. 

In constructing the preamp-tone control 
module, a useful first step is to check the fit 
of the. board and chassis mounting and 
make any adjustments necessary by filing 
holes, &c. We used Vfein threaded pillars, 
with y 4 in long, Vein diameter countersunk 
screws securing them to the chassis and 
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35 DO-IT-YOURSELF PROJECTS 
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If you like building electronics projects in your spare time - 
or if you're heading in that direction - you can't afford to 
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MINIBRIDGE— EX-STOCK 

MINIATURE SILICON POWER RECTIFIERS 
SINGLE PHASE FULL WAVE BRIDGES 
12 AND 25 AMPERE AVERAGE CURRENT 

FEATURES 400 Volts to 1000 volts PIV 

Universal, 3-way terminals — snap on, wrap around, or solder 
Insulated metallic case for maximum thermal conductivity 
Diffused silicon junctions with avalanche characteristics 
Small size — simple installation 



The MINIBRIDGE was designed to replace larger 
bridges or four studs in power supplies, con¬ 
verters, inverters, motor control circuits and DC 
motor starters. 


25A Type 
PIV / leg 
12A Type 
PIV / leg 


AUSTRALIAN GENERAL ELECTRIC 


PB40 

PB60 

PB80 

PB100 

400V 

600V 

800V 

1000V 

PA40 

PA60 

PA80 

PA 100 

400V 

600V 

800V 

1000V 

LIMITED 




86-90 Bay Street, Ultimo, 2007. Phone: 212 3711 


DISTRIBUTORS: 

Watkin Wynne Pty. Ltd., 32 Falcon Street, Crows Nest. Tel: 43-2107 

GEC Automation & Control — Adel: 71-7971, Melb: 387-2811 Syd: 439-1922, Bris: 52-3801/2 
H. Rowe & Co. Pty. Ltd., Perth 28 5444 

' Instant Component Service — Adel: 267-2393. Melb: 95-95166. Syd: 597-1444 

The National Electrical & Engineering Co. Ltd., Wellington 553-709 Auckland 599-089 


OKI dry reed inserts are one of the 
simplest and most economical 
switching devices available. Contacts 
of either gold diffused or rhodium 
material are hermetically sealed in a 
glass tube to provide reliable high 
speed operation. 

Long life and freedom from corrosion 
are prime characteristics of the OKI 
range. Operation is activated by the 
presence of a magnetic field 
generated by either a coil or 
permanent magnet. The combination 
of a coil and reed insert forms a 
relay of the highest professional 
standard. 

OKI reed inserts are unaffected by 
operation in grossly unfavourable 
environments and use in alarms, 
control systems and fail-safe devices 
of every kind is common. Typical 
applications include control and 
indication monitoring of position, 
liquid level, pressure, flow etc. Their 
high operating speed of typically 
0.5 mS makes them also suitable 
for tachometer applications. 

A standardised range is available ex¬ 
stock. Comprehensive literature is 
available on request to the Profes¬ 
sional Components Division. 





Plessey Australia Pty. Limited 
Components Division 
Box 2, P.0. Villawood, N.S.W. 2163 
Telephone: 72 0133 Telex: 20384 

Melb: Zephyr Products Pty. Ltd. 56 7231 
Adel: K. D. Fisher & Co. 223 6294 
Perth: H. J. McQuillan Pty. Ltd. 68 7111 
N.Z.: Henderson (N.Z.) 64 189 
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Schematic circuit of the phono preamp and tone control board. 
Take particular care if you are supplied with transistors other than 
those specifically shown. Check against the manufacturer's own 
data. Basing conventions vary from one brand to another, in some 
cases even for the same type number. 


Below: The layout of components on the board for the phono 
preamp and tone control stages. We have specified the same board 
as for the P/aymaster 136 but you may have to drill a couple of extra 
small holes to accommodate additional wires or slightly different 
components. 



Vtfn long, Main diameter roundhead screws 
securing the printed wiring board. 

Next solder a solder lug onto the copper 
pattern so that it will earth the pattern next 
to the mounting hole nearest to the 
magnetic preamp inputs. This forms the 
main earth of the amplifier. We used a 
double-ended solder lug, so that it formed a 
bridge across the gap in the pattern which 
had previously been provided for when the 
earth was not at this point. No earth con¬ 
nections should be made at any of the other 
mounting positions. 

Do not overlook the cut which is desirable 
in the board pattern to eliminate a possible 
troublesome earth loop. The exact position 
is shown on the component layout diagram. 

For the rest, the components drop into 
place, as per the accompanying drawing. 
Polarity is important only in respect to the 
electrolytic capacitors, and this calls for 
some care. Note that we have shown an 
alternative position for the main decoupling 
capacitor, in case it happens to be larger 
than the one originally planned. An extra 
hole may be required and, for this, you will 
need a fine twist bit and, preferably, a small 
“egg-beater” hand-drill. 

The most tedious job with the module has 
to do with the leads which must ultimately 
connect to the potentiometers and switches. 
The leads range from about 3 to 7 inches 
long and are unshielded, except where 


otherwise indicated. It is a good idea to use 
as many different colours as possible to 
facilitate lead tracing, and to use thin 
rather than thick hook-up to retain 
maximum flexibility. 

The leads should be anchored to the 
wiring board during initial assembly and 
left trailing. Please yourself whether you 
make them all generously long, or save wire 
by cutting each one discretely to suit the 
requirement. But, whatever you do, plan for 
each wire to follow a gently curved path so 
that the board can be unbolted and lifted up 
for testing or service. For the same reason, 
leave some slack in the phono input and 
tape output leads, which run back to the 
DIN sockets. 

Numbers 1-19 on the board wiring 
diagram relate to numbers on the main 
diagram and indicate where each lead goes. 

These leads are best soldered at their 
ends after the board has been fitted in 
position. Do not forget to scrape off any 
paint underneath the spacer forming the 
earth connection. A good idea is to “tin” the 
steel beforehand, thus ensuring a good 
connection. 

The general layout of the leads is as 
shown in the main diagram. Try and keep 
all leads as close to the chassis as possible, 
as this will minimise hum pickup. We found 
that a neat appearance could be obtained by 


tucking as many leads as possible un¬ 
derneath adjacent boards: this can be seen 
in the photographs. 

The final step in construction is to fit the 
front panel, which is held in place by the 
switches and potentiometers. Care must be 
taken during this process, as a scratch on 
the panel can be quite unsightly, and very 
difficult to remove. 

The amplifier is best tested by actually 
using it. Connect up a suitable pair of eight- 
ohm speakers and turn the amplifier on. 
Switch to stereo, and set the tone and 
balance controls at the mid-range position. 
Switch to PHONO, and turn the volume 
control full off. The amplifier should sound 
dead quiet from the listening position, and 
only if your head is placed right up next to 
the speakers should any hiss or hum be 
audible. When the volume control is ad¬ 
vanced about halfway, the noise level 
should not increase audibly at a normal 
listening position. 

Connect up a suitable input, and check the 
operation of all controls. If a suitable pair of 
speakers are available, the simulated 
quadraphonic feature may be tested. Note 
that true operation is not obtained unless 
the main speakers are connected. Using a 
suitable pair of headphones, check the 
operation of the headphone switch. All 
speakers must be silenced when the phones 
are plugged in. 0 
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Find the word — An 
electronic brain teaser 

This month's Elementary Electronics project is a brain teaser of the best — or 
worst — kind! The possibility of winning purely by chance is approximately 
one in three hundred thousand. It is almost impossible to solve by a systematic 
method. 

by DAVID EDWARDS 


Elementary 

Electronics 



The puzzle consists of a box ap¬ 
proximately 200 x 240 x 65mm. On the top 
are marked out 25 squares of side length 
40mm. 

Above these squares is a small toggle 
switch and an indicator light. Attached to 
the case by a short lead is a plastic covered 
piece of metal. Each of the squares is 
labelled with a letter. 

The object of the game is to spell an 
unknown four letter word, using the plastic 
covered metal object which, for the sake of 
convenience, we will call the pointer. When 
the correct word is spelt, with the letters in 
the right order, the lamp will light. 
Hopefully, the player will then know the 
mystery word. 

A “trap” has been included to make it 
impossible, or very nearly so, to trigger the 
light by sweeping over all the letters in a 
random pattern. One of the letters, which 
does not form part of the word, will in¬ 
terrupt the sequence and take the player 
back to his starting point, without him 
knowing. 

The game can be made easier by 
providing a set of clues, if it is found to be 
too hard. The actuating word can also be 
changed quite readily, should it become too 
well known. Some letters appear in the grid 
twice, so that even if the word is known 
there may be several ways to spell it. 

As our more astute readers may have 
guessed, the pointer is a small permanent 
magnet. This is used to trigger reed relays 
underneath the squares. Since the magnetic 
field must extend through the top of the box, 
we must use a non-magnetic material for it. 

Referring to the circuit, it can be seen 
that the puzzle consists basically of five 
reed relays formed from dry reed inserts 
and coils. These have been labelled from 1 
to 5. R 1 to R5 are current limiting resistors, 
to extend the life of the battery. 

Reed/coil combination 1 is the “trap” 
mechanism. It is arranged so that the coil is 
connected to the battery at all times. Rl is 
made adjustable so that the current through 
the coil, and hence the resulting magnetic 
field strength, can be altered. 

Rl is set so that the associated reed is 
activated, and its contacts closed. This 
supplies power to the remainder of the 
circuit. When a permanent magnet whose 
field opposes that of the coil is brought close 
to the reed /coil combination, the reed 
contacts will open and interrupt the current 
flowing to the remainder of the circuit. 

Once the pointer is removed from the 
vicinity of R/Cl, the reed contacts will 
close again. Thus, if the pointer is passed 
over R/ Cl, the supply to the remainder of 


the circuit will be momentarily interrupted. 
As explained below, the remainder of the 
reeds function in a latching mode, and this 
short interruption is all that is required to 
unlatch them. 

Reed/coil combinations 2 to 5 are all 
wired in a similar fashion to each other. The 
coil of each combination is not energised 
until the reed contacts close. R 2 to R5 are 
selected so that, if by some means the reed 
contacts are closed, the resulting field from 
the coil is sufficient to hold them closed. 
This is the latching system. The trigger to 
operate the reed initially is the magnetic 
pointer. 

Thus if the magnet is brought, in turn, 
close to reed / coil combinations 2 to 5, each 
one will latch and supply current to the next 
one. Combination 5 turns on the indicating 
light LI. 

In operation, each reed / coil combination 
is placed under an appropriate square of the 
front panel. R/ C 2 is placed under the first 
letter of the selected word, R / C3 under the 
second, R/C4 under the third and R/C 5 
under the fourth. R / Cl is placed under one 
of the remaining squares. 

The reader may now appreciate how 
difficult it is to cheat. Not only must one 
select the letters of the word, one must 
select them in the correct order. Thus 
random sweeping up and down or across the 
board has very little chance of producing 
the right sequence. 

But even if it does, we have the trap 
circuit to contend with. If, in random 
sweeping, we pass over this position at any 
time — and this is almost impossible to 
avoid — any reeds we have already latched 
up will be immediately unlatched. The odds 
against picking the right sequence with 
random sweeping — and avoiding the trap 
circuit — are almost astronomical. 

Having evolved the general design of the 



The finished puzzle. This layout is only a 
suggestion; the number and arrangement of 
letters may be varied as desired. 


puzzle, we were faced with the task of 
constructing it from readily available 
materials and components. 

For the reed / coil combinations, we used 
Plessey type ORD 225A dry reed inserts and 
spool type 6 , part no. 801631. These should be 
available from the usual component sup¬ 
pliers at quite reasonable cost. R 2 , R3, R4 
and R5 are all V 4 watt types, and should 
present no difficulties. Rl is a 220 ohm 
trimpot, also a V 4 watt type. 

LI is a 6 V 50mA type. It would be possible 
to substitute a LED and associated resistor, 


POWER 



COPPER WIRE. DC RESISTANCE APPROX. 50A 


• DENOTES START OF COIL 
MACNET NOT SHOWN 


-(g). BRAIN TEASER 


(FILE 3/MS/49) 


The circuit of the puzzle is quite simple. The reed and coil designated R / Cl is the " 1 trap " 
circuit which will unlatch all the remaining reeds if it is energised during a search for the 
selected word. Note how its connection differs from the others. 
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and obtain a smaller current drain, but we 
felt that this was not desirable, due to 
possible problems involving polarities. 

For power we used four 1.5V “D” cells, 
wired in series. With a total current drain of 
less than 150mA, the battery life should be 
quite long. Si; the on / off switch, can be any 
suitable type. We used a miniature toggle 
type. 

The magnet is a small cylindrical type. It 
measures 19mm x 10mm (dia.) and carries 
the type No. FM814. It is only one of several 
marketed by Rola, including a series of 
“stick cast” magnets which, while not as 
well finished, would be quite suitable for 
this application. 

Having chosen the reeds, holders and 
magnets, we were faced with the problem of 
mounting the reed / coil combinations so 
that the system would function correctly. 
The first requirement concerned the 
orientation of the combinations with respect 
to the magnet. 

Experiments showed that unambiguous 
operation was obtained when the axis of the 
magnet coincided with the axis of the reed, 
ie, when the magnet approached the reed 
end on. With this arrangement, the reed 
would operate reliably as the magnet ap¬ 
proached, and would not open and close 
during the approach as can occur with other 
arrangements. 

This arrangement was also convenient 
with regard to mounting the reed / coil 
combinations behind the front panel. The 
coil formers could simply be fixed per¬ 
pendicularly underneath the panel, and the 
magnet used in a perpendicular manner 
from above. 

A second requirement concerned the 
spacing of the combinations. Further ex¬ 
periments showed that if the combinations 
were spaced 30mm or more apart, then only 
one combination could be triggered at any 
one time. To ensure reliable operation, we 
used a 40mm grid. 

Our next problem concerned methods of 
fixing the combinations underneath the top 


PARTS LIST 

5 Miniature dry reed inserts, P/essey 
ORD 225A or simitar. 

5 Spools to suit, P/essey type 6 or 
simitar. 

1 Miniature magnet. FM814 or simitar. 

1 Miniature on / off toggle switch. 

1 Miniature panel tight, 6V 50mA. 

4 1.5V "D" cells. 

1 220 ohm preset trim pot. 

4 180 ohm resistors, V* watt. 

600m 34 B&S gauge enamelled copper 
wire. 

1 Case (See text). 

MISCELLANEOUS 

Hookup wire, insulating tape, double 
sided sticky tape, solder, plastic case for 
magnet, tinned copper wire, scrap 
aluminium. 

Note; resistor wattage ratings and capacitor 
voltage ratings are those used in our 
prototype. Components with higher ratings 
may generally be used provided they are 
physically compatible. Components with 
lower ratings may also be used in some 
cases, providing ratings are not exceeded. 



Rear view of the front pane! showing the 
pattern of double sided sticky tape used to 
hold the coils in their selected spots. 


panel. To make it easy to change the ac¬ 
tivating word, it was necessary to use only a 
semipermanent method. Our solution was 
to use double sided sticky tape, arranged in 
grid form on the underside of the panel. The 
reed/coil combinations are then simply 
stuck to the tape. 

Another method would be to glue single 
sided sticky tape to the panel, with the 
sticky side up. Alternatively, adhesive vinyl 
could be glued to the panel. With all these 
methods, mark the back in some way so 
that the positions of the reed/coil com¬ 
binations are known in relation to the 
squares on the front. They must be in the 
centre of the squares. 

For the puzzle to operate correctly, it is 
essential to provide the right phasing 
between the magnetic pointer and the coils. 


COVER WITH INSULATION 
TAPE BEFORE WINDING COIL 


HOLE IN 
FORMER 



How to commence the winding. The length 
of tinned copper wire, held by the insulating 
tape, takes any strain off the fine wire. 

The field from the pointer must oppose the 
field of coil 1, but reinforce the fields of coils 
2, 3, 4 and 5. 

This means that the magnet must be 
applied the same way all the time, with its 
axis aligned with the axis of the reed. To 
ensure this, we placed the magnet inside a 
spare plastic shroud from a standard DIN 
audio connector. Any similar non-magnetic 
cover could be used, as long as it ensures 
that the magnet is always applied to the 
panel the same way. 

We made our own case, using a small 
piece of masonite and some scraps of 
timber. Construction is not critical, and we 
will leave the details to the reader. 

The lid of the case is painted with a glossy 
enamel. We used stick-on letters to mark 
the squares and a drawing pen to rule the 
lines. A covering of clear lacqufer provides a 
scratch resistant covering. The 
arrangement of the letters can be seen from 
the photograph, but it is not necessary to 


COLOUR 

TV 

SERVICING 

Prepare NOW for C-DAY 

To help you prepare for the big 
rewards of Colour TV Receiver 
Servicing The Australian School 
of Electronics offers a unique 
Programme of Courses. 


COURSES: 

• Solid-state technology 

• Colour TV Receiver Servicing 
(Theory) 

PREPARATORY COURSES: 

• Fundamentals of Electronics 

• Radio Receiver Servicing 

• TV Receiver (B & W) Servicing 

SPECIAL COURSES: 

• Digital Electronics 

• Digital Systems 

If you prefer to study in your 
home, you may enrol in the 
HOME STUDY PROGRAMME. If 
you prefer to study under the 
Personal Tuition of our top-line 
Lecturers, you may enrol in the 
PERSONAL TUITION PRO¬ 
GRAMME. All students are in¬ 
vited to attend for the PRAC¬ 
TICAL TRAINING PRO¬ 
GRAMME. For further details of 
these exciting and rewarding 
PROGRAMMES write requesting 
FREE BROCHURES. 

AUSTRALIAN SCHOOL 
OF 

ELECTRONICS 


45 Lexton Rd. 

Box Hill 3128 

Phone 89-3674 

'THE FINEST IN 
ELECTRONIC TRAINING" 
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ftfr electronic agencies 

iVff THE MAIL ORDER DISCOUNT HOUSE. 
P.o BOX E5, CONCORD EAST, 2137. 
Money cheerfully REFUNDED if not fully satisfied 


a? 


NEW 6-12 VOLT 
ROTARY 
SOLENOID 
SWITCH MOTOR 
□ $4.90 

Never again at this low price! 

This elctro-mechanical rotary actuating 
mechanism will suit all OAK type H switches 
up to 12 positions. Compact in size, only 
54mm x 54mm x 50mm long (approx). Limited 
quantity available. 


WM STEREO METERS 
W 200uA 
□ $6.95 each. 

Large 1Wx 7 ¥ 4 ” scales. 

Balance both channels of your stereo system. 
Circuit diagrams supplied FREE. Meters 
200uA, 600 ohms res each side. Total size 
3!4" long x 1" wide x 1 Vi" deep. 




150W GERMANIUM 
POWER TRANSISTOR > 

This much sought-after power transistor is 
suitable primarjly for high-powered DC-DC 
Converters but may also be used wherever a 
150W' Germanium Transistor is needed. Max. 
Vce 40. Vcb 40. Max 15A. Dissipation 170 
Watts. Max at 25 Deg. C. 

2N277 only $1.95 Cat No 28-090-200.D 



Large 5” 
PANEL 
METER 
□ $7.50 


• Latest taut-band suspension system. 

• Sensitive 500wA movement, knife-edge 
pointer. • Easily re-scaled (presently scaled 
—20 to 3dB). » size 5Vi x 3% x 2W deep 
(Master Insts. FB50). 


DIGITAL CLOCK KIT 

4 DIGIT 
"NIXIE" 
DISPLAY 

□ $45 

Build your own case! 

A complete, easy-to-assemble kit ready to in¬ 
stall in your own cabinet All top quality fully 
branded, full spec parts incl. Printed Circuit 
Board. Mullard Display Tubes, transformer. 
I.C.'s resistors, capacitors etc. 



6 VOLT HEAVY 
DUTY RELAY 

Type RE20 

• 5 amp contacts. 

• 2 c/o operation'. 

• compact, reliable 

• Easy-to-mount 

A quality B & R relay made in England. Coil 6V 
DC. resistance 70 ohms, contacts ceramic in¬ 
sulated for 250V switching $3.S5 



& 


LED 


*1 eac/7 

t>o ,t0 $3.95 


7 SEGMENT 
READOUTS 

4 for 

$14 


or 


k . 

p(» Ce 

These Hewlett Packard/Segment L.E.D.'s have 
common anodes, character size 0.3ins. 
numbers 0 to 9. decimal point, low power 
operation (5 volt with dropping resistor) and 
the lowest price around — only from us. 


Invisible 

$2.25 

AUTO 

TAPE 


TAPE AnTCMa/A 


MINIATURE TUNING 
CAPACITOR i . 

Most popular type suit im- _ §j£ 
ported radios. Size ¥*" x ¥*". ■ 

200pf per gang with inbuilt 
trimmers. □ $1.00 ea. or 10 
for $8.00 


ANTENNA 

Quick and easy to install, this amazing new thin 
wire tape antenna "pulls in" even far-distant 
radio stations with ease — as fitted to late- 
model American cars MOTORIZED CAR 
AERIALS Reduced prices, limited quantity. Suit 
12V + Ve or -Ve gnd. 

ONLY $16.50 


ROLA 2V4" 

MINIATURE 

SPEAKER 


□ $1.00 ea or 10 for $9.00 

Popular replacement speaker for local and 
imported transistor radios. Model 225A. 300 
Hz to 5KHz. 


Over 5000 Brand New 

ga QUALITY SPEAKERS 

available ex stock at 

FANTASTIC SAVINGS 


SPECIALS 


HI-FI/TWIN CONE 

2 Vi" 25 Ohm 

$1.00 

6" 8. 15 Ohm 

$6 50 

3" 3.5 Ohm 

$2.50 

8" 8. 15 Ohm 

$7 50 

4" 15 Ohm 

$2.50 

12" 8. 15 Ohm 

$10.50 

5" 15 Ohm 

$2.75 

6WR 8. 15 Ohm 

$9.95 

5" x 4” 15 Ohm 

$2 75 

8WR 8. 15 Ohm 

$1075 

6" x 4" 15 Ohm 

$2 90 

12WR 8. 15 Ohm 

$13.50 

7" x 3" 3.5 Ohm 

$2 90 

8-30 8 Ohm 

$16.50 

7" x 3" 15 Ohm 

$2.90 

3TC 8. 15 Ohm 

$3.75 

8” x 4" 4 Ohm 

$4 50 

3UC 8. 15 Ohm 

$4.20 

5" x 3" 15 Ohm 

$2.95 

1" Philips Dome. 

8 ohm 

$900 


Famous Brands 

• Magnavox 

• Plessey Rola 

• MSP 

• CTS — USA 

HI-POWER GUITAR AMP 

12" Lead Guitar/Organ. 

25 Watts, ohm $24.00 

12" Lead/Bass/Organ, 

60 Watts, ohm $43.00 

12" Lead/Bass/Organ. 

100 Watts, ohm $67.00 

1 5” Lead/Bass/Organ. 

60 Watts, ohm $60.00 

15" Lead/Bass/Organ. 

100 Watts, ohm ‘ $76 00 


SAVE MONEY EASILY I 

VALU-PACS 



YOU CAN WITH 
OUR POPULAR 

1. 20 yards Hook up-wire - 10/010 in 5 colours S1.00 

2. 40 ft Speaker wire - fig. 8 colour coded $1.00 

3. 4 Philips VDR’s - experimenters pak $1.00 

4. 20 ft single shielded cable — hi-quality grey $1.00 

5. 12 ft twin shielded cable - fig. 8 grey $1.00 

6. 4 - Alignment tools - useful radio/TV types $1.60 

7. 200 — Assorted screws/ nuts — suit electronics assembly $1.00 

8. 50 ft plastic spaghetti tubing - asst, sizes/colours $1.00 

9. 7 mini-globes & sockets - 6V 50 MA screw-in $1.00 

10. 25 ft nylon dial cord — c/with 5 dial springs $1.00 

11. 5 — NE2 neon bulbs — 60V operation, 100’s uses $1.00 

12. 10 volume controls — some w/switch, ganged $1.00 

13. 10 preset pots - tab mtg. TV types $1.00 

14. 5 - transistor sockets - 3 pin suit T05. T018 etc. $1.00 

15. 4 - transistor sockets - T03 power transistor $1.00 

16. 2 - 2 pin din plug/sockets - best quality $1.00 

17. 3 — 4 x 1015 penlight battery holders - black plastic $1.00 

18. 15 - No. 216 battery clips - highgrade types $1.00 

19. Tuning Dial Kit — incl tuning spindle, 3xH” 

pulleys drum and dial cord etc. and inst $1.00 

20. 3 — magnetic 8 ohm ear pieces — c/w 3.5mm plug $1.00 

21. 2 — crystal earpieces - c.w 3.5mm plug $1.00 

22. 15 - fuses std 3AG - your choice V4A, 1A, 2A, 3A. 5A, 10A $1.00 

23. 3 panel fuse holders - std 3AG screw in $1.25 

24. 8 - chassis fuse holders - std 3AG clip in $1.00 

25. 4 — 2 pin spkr plug socket sets - polarised type $1.00 

26. 3 - push button switches - IP push to make $1.00 

27. 2 - neon screwdrivers - tests 180-500V AC or DC $1.00 

28. 25 rubber feet - asst, sizes, black $ 1.00 

29. 20 ft — 5 core solder — 16G 60/40 multicore $1.00 

30. 20 brass spacers — 4BA clearance hole, asst, sizes $1.00 

31. 2 - 1C test prods - mini hooks, 1 red, 1 black $1.00 

32. 1 — transistor tuning gang - std type 1” x 1” $1.00 

33. Bonanza Jackpot — a wealth of all types of electronic 

parts for the hobbyist/experimenter. $25 value for only $5.00 

34. 2-way intercom - master/slave with 50’ cord $9.95 

35. Crystal microphone - hi imp, 200-6000Hz $1.50 


BONANZA JACKPOT! 

$25 value for only $5 

For experimenters and constructors, a large 
assortment of new. highest quality electronic 
components — samples, specials, end-of-line 
components incl semiconductors etc. This is 
real anti-inflationary VALUE FOR YOUR 
MONEY! 




MIXED BA& 


NOW 

EVEN BIGGER 
DISCOUNTS with our 

SURPRISE 

DISCOUNT 

VOUCHERS 


We wish to show our appreciation to all I 
customers who purchase any advertised or I 
catalogue tines, either by mail or across-the- f 
counter, by giving freely a SURPRISE I 
DISCOUNT VOUCHER. The value of tfje voucher I 
will vary according to the amount of goods 
purchased, and will be in addition to any normal 
quantity discounts. The voucher may only be 
used on FUTURE orders. Thank you for your I 
custom. 



AUTO. NITE-LITE CONTROLLER 

Hundreds of uses around the home, office, shops 
factory etc. As darkness approaches, the Nite-Lite 
Controller will switch on any light or appliance to 
500W and switch off again at dawn. Adjustable for 
different ambient light levels. Supplied ready-made 
and guaranteed, approved by electrical authorities. 

Immediate availability. Price $8 90 

SANKEN HYBRID AUDIO 
AMPLIFIER MODULES 

Acclaimed in Europe and USA. now available in 
Australia — at special 
discounted prices. Easy-to-use 
audio power modules need 
only 4 ext pt and power 
supply. 

Build your own 10, 25 or 50 watt amplifier with 
parts list and circuit diagrams provided FREE 
with every purchase. 


-tmm 

SI01OY 10W RMS 34V $5.95 Ol 

S1025E 25W RMS 48V $15.25 □! 
S105A 60W RMS 56V $25.00 o| 

3uy 2. take 5% discount. 


NOW 115-117 PARRAMATTA RD 
(CNR LLOYD GEORGE AVE), 
OPEN CONCORD SOUTH. NSW. 

Ph 747 6472 

TRADING HOURS: 12 Noon — 6 PM Fri 8.30 — 1 PM Sat 

BULK STORE AND WAREHOUSE 


NOTE: Add postage, rated 10 % of order value. Minimum J 
\ order value = $2.00. C.O.D/s send $2.00 prepayment. 
Guaranteed 24 hrs despatch or money refunded. Please 
use this easy order form. Any excess refunded. 
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use this same arrangement. 

Construction is best started by winding 
the coils. Each consists of approximately 
1700 turns of 34B&S enamelled copper wire, 
wound on to the plastic spools. 

To make a robust coil, it is necessary to 
provide a firm termination for the fragile 
winding wire at both the start and the finish 
of the winding. This is best done by 
soldering heavier gauge wire to the winding 
wire, and making a firm mechanical con¬ 
nection to the former. 

Figure 1 shows the method we used for 
making the initial connection. Wrap the 
insulation tape firmly over the join, so that 
the heavy gauge wire is firmly attached to 
the former. This is necessary to prevent 
breakage of the winding wire due to 
movement of the lead-in wire. Clean the 
enamel from the area of the join before 
attempting to solder. A razor blade or a 


START OF WINDING DRILLCHUCK 



The spool is wound by mounting it in the 
chuck of a hand drill, and the latter held in a 
vyce. Wind all spools the same way. 


sharp knife used as a scraper makes the 
best tool. 

The task of winding is made easier by 
using a hand drill. Hold the handle of the 
drill in a vyce, so that the chuck is 
horizontal. Pass a suitable bolt through 
through the centre of the former, and clamp 
it tight with a nut. Position the former so 
that the start of the winding is nearest to the 
nut. Hold the bolt in the chuck of the drill by 
the remaining thread. 

Use one hand to turn the drill, and the 
other to guide the wire onto the former. Try 
to keep the wire in neat layers, and do not 
allow one section to build up more than 
another. It will not be necessary to count the 
number of turns, just wind on as many as 
will fit. Do not completely fill the former, as 
allowance has to be made for the end ter¬ 
mination. 

Regulate the winding so that the wire is at 
one end of the former when sufficient turns 
have been added. Cover the winding with 
insulating tape to hold it in place. Arrange 
the connection to the 20 gauge wire so that 
both ends of the coil are at the same end of 
the former. Firmly tape the outside again to 
hold the 20 gauge wire in place. 

Five coils have to be wound. Ensure that 
they are all wound in the same direction. 
This will make it easier to obtain correct 
operation of the puzzle. 

When the coils are finished, the reeds can 
be inserted in them. Bend one lead of each 
reed so that it lays back along the reed, and 
solder a short length of tinned copper wire 
to it. Insert the reed, lead end first, from the 
end of the former remote from the coil 
leads. Push it in only far enough to clear the 
end of the former, so that it will be as close 
as possible to the underside of the panel 
when mounted. 

With four of the reed / coil combinations, 
connect the finish of the coil to one end of the 
reed. With the remaining one, connect the 
start of the coil to the reed. Mark this last 
one R/Cl, and connect the 220ohm preset 


pot to the finish of the coil. Connect the 
180 ohm resistors to the starts of the first 
four coils, and lajbel them R / C2, R / C3, 
R/ C4 and R/ C5. 

As shown in the circuit diagram, the 
wiring forms a “string” with the reed / coil 
combinations in order along it. This means 
that it is easy to reprogram the key word 
very easily. Only three wires connect 
between each combination, and only two to 
the batteries. 

We held the batteries in place using scrap 
pieces of aluminium, fastened to the side of 
the case using self-tapping screws. The 
batteries are connected in series by 
soldering directly to their terminals. 

Once all the construction has been 
finished, there only remains the final ad¬ 
justments. Set R1 to approximately half 
resistance and turn on the power. At this 
stage, do not stick the reed / coil com¬ 
binations to the panel, but leave them loose. 
Mark one end of the magnet in some way. 

Bring the marked end of the magnet close 
to the end of R/ C2 for a short time. Then 
bring it close to the end of R / C3, R / C4 and 
R/ C5 in turn. Do not go near to R/ Cl. If, 
after approaching R / C5 the light comes on, 
all is well. 

If the light fails to come on, repeat the 
process but use the unmarked end of the 
magnet. This should operate the light. If the 
light still fails to come on, reduce the value 
of R1 and try again. 

Assume that the marked end of the 
magnet was found to turn on the light. Once 
the light is turned on bring the marked end 
of the magnet — ie, the same end as turned 
on the light — close to R/Cl. The light 
should immediately go out, and to turn it on 
again R / C2, R / C3, R / C4 and R / C5 will 



Terminating the finished winding. The 
length of tinned copper wire is secured by 
the insulation tape and protects the fine 
wire from any strain. 


have to be approached again in sequence. 

Once satisfactory operation has been 
obtained, the reed coil combinations may 
be stuck in suitable positions behind the 
front panel, and operation checked again. 
R1 may now be adjusted to the largest value 
of resistance which will still give reliable 
operation. This must be done by trial and 
error. R1 controls the sensitivity of R/Cl. 
A large resistance value means that the 
magnet does not need to be brought very 
close to R/Cl to trip it. 

The magnet can now be placed in its 
holder, taking care that the correct end is at 
the bottom so that it can trigger the 
reed/coil combinations. 

To prevent bare leads from the coils from 
shorting together, we taped them up once 
all the adjustments had been made, and the 
puzzle was operating correctly. 

Be sure to turn the power switch off when 
the puzzle is not being used, as power is 
being consumed all the time, even though 
the light may not be on. £ 


FOUR BASIC 
TEXTBOOKS ON 
COMPUTER 
PROGRAMMING 


Based on material first published in 
our associated British publication 
"Computer Weekly", these well- 
produced books provide a sound 
and thorough introduction to 
problem-orientated computer 
program languages for the 
engineer, scientist, technician and 
student. 

• FORTRAN BASICS 
by Brian Hollocks 

• BASIC ALGOL 

by W. R. Broderick 
and P. J. Barker 

• BASIC PL/1 

by Jeff Maynard 

• BASIC COBOL 
by W. G. Dodds 

Each book is printed on high 
quality offset paper, with stout 
covers from glossy card, and 
measures 154 x 249mm. Excellent 
value at $2.00 plus postage. 


Please send me a copy of the book(s) indicated 

below. I enclose . (cheque, money order, 

Aust Postal Order, -etc, no official order, we do 
not invoice), being $2.00 plus 30c postage per 
book. Overseas buyers estimate postage on 
312gms posted weight. Stocks are limited; in 
case we cannot supply a particular volume, please 
indicate your preferences by numbering the 
appropriate boxes. (Post coupon to Electronics 
Australia, PO Box 163, Beaconsfield, 2014). 

□ Fortran □ Algol 

□ PL/1 DCobol 


NAME. . . . 
ADDRESS 


POSTCODE 
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NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN BUILT A.M. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS - RMS 


SPECIFICATIONS 
POWER OUTPUT 

25 watts per channel RMS Total output 
50 watts RMS 8 Ohms 

FREQUENCY RESPONSE: 

20 cycles to 40,000 * ldb 

HUM 8 , NOISE: “ 

Aux 70db Mag 60db 
INPUT SENSITIVITY: 

Mag 2mv. Aux 250mv 
EQUALISED: 

Mag. RIAA 
TONE CONTROLS: 

Bass 50 c s + 13db. Treble 10kc s 
I5db. 

HARMONIC DISTORTION 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb 
SCRATCH FILTER: 

(high filter) at lOkc s 5db 
RUMBLE FILTER: 

(low filter) at 50 c s 5db 
PROVISION FOR TAPE RECORDER 
Record or play back with din plug 
connector 

SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel 
they can also be driven together 

HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

16’/,jn X 11 in deep X 5" high Weight 
16lbs 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K C 
Calibrated dial available for all states 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors 
SEMICONDUCTORS 
30 silicon transistors plus 7 diodes. 



$169.00 Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 

All units wired with sockets 8 control for simulated 4 channel only requires the addition 
of two extra speakers, also output socket for decoder. _ 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 

$10.00 extra 



20 WATT STEREO SYSTEM FOR $ 199.00 

MONARCH 20 WATT STEREO AMP WITH SEPARATE BASS & TREBLE CONTROLS, LOUDNESS 
CONTROL & HIGH FILTER._ 

THE NEW GARRARD 3-600 CHANGER WITH SHURE M75-6 MAGNETIC CARTRIDGE FITTED 
WITH CUEING CONTROL & ANTI SKATE, FITTED IN BASE WITH PERSPEX COVER. _ 

IMPORTED TWO WAY BOOK SHELF SPEAKERS. (regret no mail orders.) 


- NEW MAGNAVOX-PHILIPS 3 WAY SPEAKER SYSTEM - 


DRIVE UNITS. 

Magnavox 8-30 High Performance 8in Bass Unit • 
Magnavox 6.J — 6in Mid Range Speaker • Philips 
High Fidelity Dome Tweeter 

COMPLETE SYSTEM in 1.6 cubic ft cabinet. In 
Walnut or Teak Veneer (Size 24" x 15 W x 11"). 

$ 72.00 ea 


FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 

SPEAKER KIT: (less cabinet) comprising 1 8-30 speaker, 
1 6J speaker, 1 Philips dome tweeter, 1 Imh. in¬ 
ductance, 1 8 mfd. & 1 4mfd. polyester condenser, 1 3" 8 
1 6" tube, innabond & speaker silk, plans for cabinet. 


Regret no Mail Orders for Complete System. $ 40.00 Reg. Post & Packing $3 Extra. 


PLAYMASTER 138 STEREO AMPLIFIER 


As featured in 
Dec 72 issue 
of Electronics 
Australia 

High fidelity amplifier with an 
output of 13 watts R.M.S. per 
channel, frequency response 
20Hz to 120kHz, distortion 
0.2% mag. input equalised to 
RIAA, bass 8 treble controls, 
provision for simulated 4 
channel. 

Complete kit of parts including 
All Transistors. $67.50 as 
above but less Fairchild special 
transistor offer $60.50. Reg 
post & packing $3.00 extra. 



As an added feature xo the 136 
amp we have added provision 
for headphones with phone jack 
& switch mounted on front 
panel which is silver anodised 
with black lettering & matching 
knobs. We have also had a 
special transformer wound for 
this unit with separate 6v 
winding for indicator bezel & 
with electrostatic shield. 


CLASSIC RADIO 


NEW N.C. 310 DELUXE 
TRANSCEIVER 

For 27240 or 27880 Khz operation (state which 
required) with switch position for additional 
two-channels tone call signal, noise squelch 
control, circuit contains 13 transistors, diode 
and thermistor. Transmitter stabHitv 
crystal controlled .005 Ceramic filter. Aeria'l 
9 section telescopic powered"by 8 1.5v UM3 
batteries. Range up to 10 miles depending on 
conditions. Battery check meter. Attractive 
and durable die cast case with provision for 
external speaker, aerial and power supply 

PretVoo extra. 

At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. We are in¬ 
troducing and offering for sale a fully PMG 
approved transceiver. 


245 PARRAMATTA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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Classical 

Recordings 


Reviewed by Julian Russell 


The Planets — a rare bargain 



HOLST — The Planets. Suite for Orchestra. 

Vienna Philharmonic Orchestra with the 

Vienna State Opera Chorus conducted by 

Herbert von Karajan. Decca Ace of 

Diamonds Stereo SDD400. 

Although this performance was recorded 
about 12 years ago and faces stiff com¬ 
petition from more recent issues, it still 
remains an outstanding performance ex¬ 
tremely well engineered. Karajan’s reading 
is in many ways unique. For instance in the 
opening item, Mars, the Bringer of War — 
Holst used the planets for their astrological 
associations — the first theme is usually 
stamped out like a sinsister heavy footed 
march. Karajan starts it off like • the 
gathering of war clouds and only later turns 
the theme into a pounding irresistible 
juggernaut. Although this treatment is at 
odds with much English thought on this 
very English composition, its new con¬ 
ception should in no way outrage this body 
of opinion. Another point — Karajan takes 
Mars a trifle faster than is usual and in 
doing so increases the atmosphere of terror, 
turmoil and urgency. 

Since, as I wrote above, Holst used the 
planets as astrological symbols, Venus is 
the Bringer of Peace and not the goddess of 
love, though one might be excused for 
suspecting that the solo violinist, judged by 
the rapture of his contributions, thought of 
her as the personifications of womanly 
beauty. Apart from this Karajan’s reading 
couldn’t be more tranquil, despite its un¬ 
dercurrent of quiet joy. Most of the 
movement is taken pianissimo with little 
surges of passion avoiding monotony. 

Mercury, the Winged Messenger, is 
another pianissimo masterpiece featuring 
playing of the utmost delicacy and 
refinement. There are bars where I thought 
there was a very slight difference of pitch 
between the celeste and the rest of the or¬ 
chestra. And if because of the over¬ 
whelmingly loud passages in Mars you have 
to reduce the gain in your set, you might 
find it necessary to put it up again to get the 
best benefit from this fragile trifle. 

It is significant that in Jupiter, the 
Bringer of Gaiety, perhaps the most 
English of this very English suite, Karajan 
shows no sign of a foreign accent. However 
there is one passage that is an exception. In 
the middle % section for horns, Karajan 
speeds up the tempo in a way that will 
perhaps surprise British listeners. Saturn is 
the Bringer of Old Age and here each in¬ 
strument seems to bear its burden of years 
with hopeless patience. This is wonderfully 
evocative playing. The slow march towards 
the middle — with beautiful velvety piz- 
zicatos in the bass — moves towards a 
vision of hope but soon sinks back again into 
resignation. 

Uranus the Magician exploits with superb 


panache, his whole box of tricks. I have 
enjoyed this piece throughout most of my 
adult life yet have never heard it played 
with such a good natured sense of mischief 
as you find here. The alia marcia bit in the 
middle has to be heard to credit its terrific 
sense of exhilaration. It’s all really grand 
and the sudden reduction from fff to a 
barely heard ppp is splendidly engineered. 

Neptune the Mystic is as cold a bit of 
sound as any I now. Not too fancifully it 
might be imagined as coming from the 
frigid depths of outer space. The voices 
enter well but with rather too solid an attack 
on the top G. Ideally they should enter more 
gradually so that the ear becomes only 
slowly aware of their addition to the in¬ 
struments. Later they grow steadier and 
withdraw sufficiently remotely to fade 
away quite wonderfully even by much more 
recent examples of recording technique. At 
its modest price this excellent recording of 
an exciting performance is a rare bargain. 

★ ★ ★ 

PROKOFIEFF — Peter and the Wolf. With 
Mia Farrow (narrator). 

BRITTEN — Young Person’s Guide to the 
Orchestra. Both played by the London 
Symphony Orchestra conducted by 
Andre Previn who delivers the narration 
in the Britten. EMI Stereo ASD2935. 

In Peter and the Wolf you have a most 
amiable conjugal collaboration between 
conductor and narrator. His approach to 
Prokofieff’s always attractive score is 
unashamedly romantic. The playing is 
faultless and the magnificent engineering 
faithfully records every detail of phrasing 
and change of timbre. Miss Farrow starts 
her narration a little primly, rather like a 
nursemaid embarking on a fairy story, but 
as it gets moving she enters more into the 
spirit of the thing. Indeed there are 
moments when she seems quite carried 
away by the little drama. Her voice, 
recorded a little too forwardly to my taste, 
has very little trace of an American accent. 

Previn makes no fuss about the com¬ 
mentary in the Britten piece. His manner is 
easy and quite without condescension. After 
the introduction the various instruments 
display their viruosity without garish 
spotlighting. The production is out¬ 
standingly rich toned, the engineering 
beautifully balanced. 

This coupling has always been popular 
consequently this new issue will have to 
face strong competition. Its competitors 
vary as much in quality as they do in price 
and the cheaper ones are not always in¬ 
ferior to the more expensive. But if you’re 
looking for a splendid performance 
superbly recorded you can’t go wrong with 
this. 


MOZART — Bassoon Concerto. Gunter 
Piesk, bassoon. Clarinet Concerto. Karl 
Leister, clarinet, with the Berlin 
Philharmonic Orchestra conducted by 
Herbert von Karajan. EMI STEREO 
ASD2906. 

The Bassoon Concerto is likely to be a 
stranger to many record buyers and concert 
audiences. Here you will hear it beautifully 
played with great agility, almost piccolo¬ 
like, by soloist Gunter Piesk. Astriking 
feature, especially in the first movement, is 
his rapid changes from staccato to legato 
without ever breaking the forward progress 
of the music. This concerto is not by any 
means a favourite of mine but I could do no 
less than be lost in admiration of this per¬ 
formance on an instrument so rarely called 
upon to display such friskiness (in the first 
movement) and such charm (in the 
second). It wouldn’t be Mozart if you didn’t 
have a lovely melody somewhere and here 
it is in the slow movement. The Finale 
starts in minuet form, an unusual idea for a 
rondo. But it works fine though Mozart, of 
course, used the idea again, notably in the A 
Major Violin Concerto and E Flat Piano 
Concerto (K.271). 

It is here that the bassoon sounds a little 
too characteristically lugubrious at times 
and a little more spirit might have widened 
its appreciation. But it should still find an 
audience — in addition to being a must for 
bassoon students. Karajan’s ac¬ 
companiment and the engineering balance 
are exemplary. 

If the Bassoon Concerto is little known, 
the Clarinet Concerto is one of the most 
famous ever written and a firm favourite 
with audiences of all kinds. This is not the 
first recording by Leister of the work. He 
made one with Kubelik and the Berlin 
Philharmonic some time ago and later still 
another with Karajan and the same band. 
Leister is incontravertibly a very great 
clarinettist, but here, in this new issue, I 
fear he is not at his very best. This despite 
the wooing quality of his tone and wonderful 
technique. He tends, to make it sound a 
trifle too smooth and characterless. But this 
in no way impedes the Berlin Philharmonic 
from presenting still another faultless 
accompaniment. 

★ ★ ★ 

SIR ADRIAN CONDUCTS WAGNER. 
London Philharmonic Orchestra con¬ 
ducted by Sir Adrian Boult. EMI Stereo 
ASD2934. 

This disc is entitled “Sir Adrian Conducts 
Wagner, Volume 2”. I can’t recall ever 
having received a Volume 1 and, judging by 
the one under review, I have missed 
something very good. I have never thought 
of Boult as a theatre conductor except for 
minor expeditions into that field. But there 
is no doubt that, so far as Wagner is con¬ 
cerned, he is deeply aware of all the 
theatrical implications in the music. 

He starts his recital with the Ride of the 
Valkyries evoking a fine picture of hair 
streaming warrior maidens in their stormy 
mountain surroundings. (By the way, 
although Wagner left the most explicit 
directions as to how his works were to be 
staged, one never sees a horse in present 
day productions of The Ring. The nearest 
one gets to this effect nowadays is, here and 
there, a transparency projected onto a 
gauze frontcloth or a backcloth. Indeed it is 
now many years since I have even seen 
Brunnhilda’s horse Grane in the last act of 
Gotterdammerung. Anyway this per- 
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formance of the Ride is as fine as you’re 
likely to hear and is another example of top 
EMI sound. 

In the next excerpt, the Forest Murmurs 
from Siegfried, the sound gradually creeps 
into the consciousness in the ppp opening. 
This indicates the extremely wide dynamic 
range of the recording, but don’t alter the 
gain on your set or you will do much to 
destroy Boult’s keen sense of balance and 
nuance. Also, however much you deplore 
Wagnerian excerpts torn bleeding from 
their contexts, you’ll have to concede this 
effective contrast which takes you from 
wild mountain storms to a sunlit grassy 
plain with birds singing to the slumbering 
Siegfried. True this excerpt suffers badly 
from the absence of the vocal part — not so 
much the bird’s song as Siegfried’s excited 
responses to it. 

Dawn and Siegfried’s Journey to the 
Rhine from Gotterdammerung come next. 
In this eloquent reading it is not at all dif¬ 
ficult to close your eyes and see the magic of 
the growing light rising to effulgence, then 
Siegfried galloping off to new adventures — 
and his death. I would have liked to hear a 
little more of the bass clarinet’s echo effect 
but otherwise the orchestral balance is 
great. This is one of Wagners most 
evocative of hi§ many evocative scenes. 

The reverse side opens with Siegfried’s 
Funeral March, that formidable triumph of 
Man at his most heroic, striding proudly 
through Death’s domain to the sound of 
brass. Boult finds just the right solemnity 
for the occasion, holding back his climax 
until the final moment when he releases all 
his forces with stunning effect. The Tan- 
nhauser Act 2 Prelude is not that usually 
heard in the theatre but an extended and 
incomparably finer one. It is a forerunner of 
the earlier manifestations of the composer’s 
more mature style which starts with the 
Rhinegold. 

I don’t think the dreary Lohengrin which 
followed Tannhauser can be taken as a 
development in style. Rather it is an 
example of how a good steady job in 
Dresden debauched the composer until his 
participation in the 1848 rebellion got him 
kicked out of the country — to the benefit of 
the world at large. The version played here 
was found to be too long for theatrical 
purposes and Wagner very sensibly cut it. 
Without this cut it would have spoiled by 
anticipation the climax of the act which 
follows, just as the introduction of the 
Leonore No. 3 Overture played before Act 3 
of Beethoven’s Fidelio wreaks similar 
damage. It was, by the way, Mahler’s idea 
to introduce it and not Beethoven’s. The 
recorded version of the Prelude includes the 
Pope’s curse, the highlight of Tannhauser’s 
narration later in the act. Symphonically 
the extended Prelude is scrappy, a 
collection of themes rather than a 
homogeneous composition. And even out¬ 
side the theatre it is too long for my liking. 

The recital ends with the Prelude to act 3 
of Tristan and Isolda, perhaps the loneliest 
piece of music ever written — and I have not 
forgotten the slow movement of Berlioz’ 
Fantastic Symphony. While the length of 
the Tannhausser item didn’t seem to worry 
Boult, the length of the Tristan excerpt 
somewhat strangely does. It can be only for 
this reason that he doesn’t use the cor 
anglais solo as a solo but presents it with the 
accompaniment that Wagner adds later in 
the act. With, I think, an unfortunate effect. 
Much of the atmosphere of stark 
hopelessness disappears. A pity this, 


because the rest of this recital has so many 
fine features. 

★ ★ ★ 

CHOPIN — Piano Concerto No. 2 in F 
Minor. Krakoviak. Claudio Arrau 
(pianist) and the London Philharmonic 
Orchestra conducted by Eliahu Inbal. 

This is aristocratic masculine Chopin 
played without sickly boudoir sen¬ 
timentality or shimmering figurations. A 
comparison of Arrau’s style with the only 
other player in his class today — Rubinstein 
— is inevitable. For the sake of convenience 
only one might describe Rubinstein as a 
product of the Polish school and Arrau of 
the German. And this is perhaps most 
immediately apparent in Arrau’s treatment 
of the first movement in which he ignores, 
except in passages whjch cry out for it, what 
has become known as the “Chopin touch.” 
Much, but by no means all the concerto, is 
played with a harder edge than Rubinstein 
uses. Yet this sacrifices none of the poetry. I 
realise the danger of making such a 
generalisation but I am prepared to say. that 



Claudio Arrau, recently in Australia for a 
concert tour with the ABC. 


Arrau stresses Chopin the innovator while 
Rubinstein gives you Chopin the poet. True 
the roles of these two great pianists are 
often interchangeable. They give matchless 
performances despite their differences. 
And no one else today comes within miles of 
either of them. 

In the Larghetto Arrau treats the music 
with more of the recognised Chopin ap¬ 
proach, a pearly touch not produced here 
for mere prettiness but as an adjunct to the 
deep thought that lies behind the music. 
Inbal’s accompaniment perfectly matches 
the soloists mood and the playing is 
romantic in the most refined sense of the 
word. The seldom heard “Krakoviak”, 
otherwise called the Concert Rondo in F for 
Piano and Orchestra, is thrown in for most 
generous measure. And this might have the 
additional appeal of being a novelty to some 
buyers. Here you have a wonderful example 
of non-showy virtuosity. 

★ * * 

MARIA CHIARA SINGS VERDI ARIAS. — 
Excerpts from I Masnadieri, I Vespri 
Siciliani, Otello, Aida, Joan of Arc, 
Simon Boccanegra and The Force of 
Destiny. Maria Chiara (soprano) with 
the Orchestra of the Royal Opera House, 
Covent Garden conducted by Nello Santi. 
Decca Stereo SCL6605. 

Maria Chiara is a comparative newcomer 
to the recording studio, and a very exciting 
one too. Moreover her already lovely voice, 
full of sensuous beauty, gives promise of 
even better things to come, for it is quite 
obvious from this impressive recital that 


Miss Chiara has a mind as well as a voice. 
This is evidenced by the changes in 
characterisation in the various items she 
sings. I have often written in this column 
that in a one-composer operatic recital 
there is always a danger of all the 
characters from the various operas being 
made to seem alike. Not so here. Every 
character — and there are arias from seven 
Verdi operas — is sharply drawn and quite 
distinct from the others, no small feat in a 
recital of the Italian school. Her moods 
range from the sweetest possible simplicity 
in Desdemona’s Ave Maria to the glinting 
line of the Bolero from the Sicilian Vespers. 

There is not sufficient space here to follow 
her in all her widely differing charac¬ 
terisations and contrasts. But, to sum them 
up, I can safely write that they are as varied 
as they are numerous. And all are per¬ 
formed without the slightest hint of strain. 
There is, however, one exception which, 
because of my enjoyment of the rest of the 
recital, I feel churlish to mention. I refer to 
her performance of Leonora’s aria, 
“Madre, pietosa Vergine” from The Force 
of Destiny. Here Miss Chiara is troubled by 
an ever so slight unsteadiness in climactic 
phrases. The aria gives the impression of 
being a bit too large for her to deal with at 
the present stage of her development and is 
what prompted me to write above that still 
better sounds will be heard from this very, 
very gifted young woman. 

The accompaniments are sensitively 
played by the Royal Covent Garden Opera 
Orchestra but the conductor, Nelli Santi, is 
one of those unobtrusive Italian conductors 
who are satisfied to follow their soloist as 
modestly as possible. However this does not 
impair what is, to my mind, the most en¬ 
joyable soprano recital of Italian music that 
I have heard for many a long day. ® 
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Variety Fare 

Reviews of other recordings 



Devotional Records 

COUNTRY GOSPEL. Wanda Jackson. 
Stereo, Word WST-8614-LP (From 
Sacred Productions Aust, 181 Clarence 
St, Sydney and other capitals). 

In his jacket notes Bill Williams of 
“Billboard” remarks that this album is real 
country music, real Gospel and Wanda 
Jackson at her considerable best. And with 
this I heartily agree. Recorded in Nashville, 
Tennessee, with a gently rhythmic backing 
of piano, bass, guitars and percussion and 
supporting voices, it is a happy sound. 

The tracks, from the long established to 
Kristofferson include: I Love You, Jesus — 
I Saw The Light — Jesus Cares For Me — 
Turn Your Radio On — I’d Rather Have 
Jesus — All In All — I Know — Why Me, 
Lord — Special Kind Of Man — Farther 
Along — Let Go. 

An imported album from Word in Waco, 
Texas, the surface and the sound is good. 
Pleasant for family listening. (W.N.W.) 

★ ★ ★ 
TELL THE WORLD IN 73. Jimmy Owens’ 
Come Together Singers. Stereo, Light 
LS-5622-LP. (From Sacred Productions 
Aust, 181 Clarence St, Sydney and other 
capitals). 

I am not sure whether “Tell The World In 
’73” was a full-scale Christian musical or 
the title of a musical concert presentation. 
There are no credits on the jacket yet a 
vocal score is apparently available. 

The album certainly has the character of 
a musical, orientated to rock, youth, 
modern instruments and modern 
arrangements, but retaining an element of 
more traditional harmony. 

According to the jacket notes, the Jimmy 
Owens’ “Come Together Singers” are 
drawn from the outstanding groups on the 
US Christian scene and their abilities are 
not in doubt. Whether you like their music is 
really a matter of whether or not you like 
Gospel with a high (not total) rock content. 

The track titles: Come Together — Like A 
Father — He Came In Love — Hallelujah, 
His Blood Avails For Me— Behold The Man 
— Sweet Dying Lamb — My Prayer For 
You — If My People Will Pray — 
Restoration — Tell The World. 

The theme in the titles is unmistakeable 
and overall, if you like modern Christian 
musicals, you’ll probably listen with in¬ 
terest to these tracks. (W.N.W.) 

★ ★ ★ 

THE MOM AND DADS PLAY YOUR 
FAVOURITE HYMNS. Stereo, 
Crescendo (Festival) L35115. 

Maybe the Mom and Dads shouldn’t be 
popular in this day and age, with their 
simple sax and accordion lead and their 


heavily stylised rhythm backing. But, of 
course they’re very popular, probably for 
their nostalgic reminder of past days when 
the local group played music that was 
simpler, less precise but perhaps closer to 
home. Here the Mom and Dads aren’t 
playing old style dances or folk favourites, 
although the style is precisely the same as if 
they were. They’re playing a dozen 
favourite hymns: Old Rugged Cross — 
When The Roll Is Called Up Yonder — Just 
A Closer Walk — Battle Hymn — Amazing 
Grace — What A Friend We Have In Jesus 
— In The Garden — It Is No Secret — An 
Evening Prayer — When The Saints Go 
Marching In — At The Foot Of The Old 
Rugged Cross — Beyond The Sunset. 

Yes, it’s stylised, dated and lacking in 
polished modern musicianship but despite 
all that, if you’re prepared to turn the clock 
back a few decades, you’ll enjoy listening to 
this rhythmic, old-world performance. At 
least listen to a couple of tracks (W.N.W.) 

Instrumental, Vocal 
and Humour - 

BRANDENBURG CONCERTOS, Nos. 1, 2 
and 3 — J.S. Bach. The Netherlands 
Chamber Orchestra, directed by Szymon 
Goldberg. Stereo, Philips Universo 
Series 6580 100. 

BRANDENBURG CONCERTOS: Nos 4, 5 
and 6. Details as above. 6580 101 
The Universo series has maintained 
impressive standards musically as well as 
technically, and these two discs of what 
have become extremely popular works by 
Bach (a popularity perhaps initiated by the 
phenomenal success of the “Switched on 
Bach” Moog synthesiser performance of 
No. 3) can be recommended with only minor 
reservations to those wishing to add them to 
their collections. These reservations are 
more technical than musical, and relate to 
the balance between the soloists and the 
orchestra. For example, the trumpet part in 
No. 2 does not sound nearly brilliant enough 
to me. On the other hand, record companies 
have been criticised by some for 
exaggerating the importance of solo parts. 
It is, I suppose, largely a matter of taste. In 
general, these are fine performances, which 
gave me intense pleasure, despite the 
burden imposed by critical listening. 
(H.A.T.) 

★ ★ ★ 

WALTZES FROM VIENNA, Vol. 2. The 
Vienna National Opera Orchestra, 
Conducted by Max Schonherr. Stereo, 
Astor CGS 1415. 

One could not be long in doubt that here is 
a native Viennese orchestra, playing the 
music which lies close to their hearts. Eight 
of the best known waltzes of the Strauss 


family are included: Tales from the Vienna 
Woods — Wine, Women and Song — Artists’ 
Life — Roses from the South — Emperor — 
Vienna Blood — Village Swallows — The 
Spheres — Vienna Bon Bons — Blue 
Danube. Completing the program are 
Badner Madln (Komzak) — Die Schon- 
brunner (Lanner) — Danube Waves 
(Ivanovici) — Over the Waves (Rosas). 
This long program necessitates some 
curtailment of the longer waltzes, and those 
who like all the preludes and postludes 
found in full scale concert performances 
will not find them here. This is a modern 
recording, and while not entirely free of 
distortion, will satisfy all except the hi-fi 
fanatic. (H.A.T.) 

★ ★ ★ 

GOLDEN HOUR OF THE PLANETS. The 
London Philharmonic Orchestra, con¬ 
ducted by Sir Adrian Boult. Stereo, 
Golden Hour GH 503. 

Sir Adrian Boult is a noted interpreter of 
Gustav Holst’s “The Planets” and under his 
direction the London Philharmonic presents 
a fine performance. The sullen menace and 
brutal savagery of the Mars movement set 
the stage for the rest of the performance 
and the well realised mystery of the final 
Neptune movement makes a fitting con¬ 
clusion to the preceding orchestral ex¬ 
cellence. The 60 minutes of playing time 
promised by the series titles are made up by 
two tone poems by Sibelius: the Prelude to 
“The Tempest”; and the extremely popular 
“Finlandia”. Musically, all very 
satisfactory, but technically the disc suffers 
from old age. A fair amount of distortion 
and extremely limited dynamic range make 
this disc a dubious proposition for those with 
high quality equipment. (H.A.T.) 

★ ★ ★ 

GOLDEN HOUR OF CHOPIN. Iso Elinson, 
piano. Stereo, Golden Hour GH 510. 
Side one has the music for “Les 
Sylphides”, but not in the orchestral 
arrangement for ballet performance one 
would expect. Somebody had the bright idea 
of presenting the numbers from the ballet in 
their original piano scores. The side is 
completed by the beautiful “Barcarolle”. 
Side two has three Studies from Op. 10 - No. 
3 in E, No. 4 in C sharp minor and No.7 in C 
minor — followed by four Preludes from Op. 
28 (No3,Gmajor; No. 4, E minor; No. 15, D 
flat; No. 17, A flat). This is the largest 
amount of Chopin I have ever seen on one 
disc, and the performance, if not out¬ 
standing, is certainly a pleasurable one, 
with none of the irritating idiosyncracies of 
style and exaggerated rubatos which mar 
many performances. The sound is fair 
enough for a budget recording offering such 
a generous program, particularly in view of 
the technical compromises the lengthy 
playing time imposes. (H.A.T.) 

★ ★ ★ 

GREAT OPERA CHORUSES, Vol. 2. Choir 
of the Vienna State Opera and Orchestra 
of the National Opera, director Wilhelm 
Loibner. Astor Gold Star Series GGS 
1416. 

This “Gold Star” series is, I believe, one 
of the lowest priced labels available, and 
presenting as it does in this disc 14 tracks 
from an outstanding group of artists, it 
represents good value for money. The 
singing is first class throughout, and the 
selection is a very enjoyable one: Anvil 
Chorus (II Trovatore, Verdi) — Prisoners’ 
Chorus (Fidelio, Beethoven) — Cigarette 
Girls’ and Smugglers’ Choruses, and “Au 
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Secours” Chorus (Carmen, Bizet) — 
Hebrews Slaves’ Chorus (Nabucco, Verdi) 

— Soldiers’ Chorus (Faust, Gounod) — 
Servants’ Chorus (Don Pasquale, Donizetti) 

— Sailors’ Chorus and Spinning Chorus 
(Flying Dutchman, Wagner) — Bridal 
Chorus (Lohengrin, Wagner) — Hunt¬ 
smen’s Chorus (Der Freischutz, Weber) — 
Priests’ Chorus and Finale Act 11 (Magic 
Flute, Mozart). 

The sound is good for a budget price disc, 
but there are a few technical oddities, with 
the left channel appearing to be cutting out 
on occasions, and a couple of unexplained 
breaks in continuity. (H.A.T.) 

★ ★ ★ 

THE GREATEST MOVIE THEMES OF 
THE DECADE 1964-74. Quadraphonic, 
Project 3 (Festival) LQ-35102. 

While itself a new release, this is really a 
sampler from the many movie theme 
albums released by Enoch Light during 
recent years. Here are the titles: Alfie — 
Raindrops Keep Falling — The French 
Connection — Everybody’s Talking — Song 
From “MASH” - Fiddler On The Roof - 
“Patton” Theme— Alice’s Restaurant — 
“Shaft” Theme — Born Free — Windmills 
Of Your Mind — A Hard Day’s Night. 

Being a sampler, the music is something 
of a mixed bag but, taken all round, it is 
likely to please those who like fairly 
vigorous arrangements, rather than the soft 
lights and sweet music approach. But, 
technically, the sound is very clean and 
Enoch Light has seen to it that the 4-channel 
facility has not been wasted. (W.N.W.) 

★ ★ ★ 

POPULAR KOTO MELODIES OF JAPAN. 
• Stereo, Astor GGS-1429. 

You’ve been to Japan? You have slides of 
castles, cherry blossoms, fishing villages, 
Fuji, the bullet train, the Ginza. All you 
need is gentle, authentic Japanese music to 
provide a background. Well here it is — 
Japanese folk music, purely instrumental, 
played sparsely on plucked silk strings, 
with occasional (bamboo?) flute solos. 

There are melodies associated with 
cherry blossoms, fishermen, castles, and a 
variety of traditional situations. This much 
I gleaned from the English jacket notes. I 
assume that the Japanese characters 
repeat the names of the titles and per¬ 
formers. 

Travellers aside, the album may be of 
potential interest also to music students, or 
simply for listening of a different kind. Play 
it through quietly and you’ll find the at¬ 
mosphere growing on you. As a sample, try 
tracks 3, 4 and 5 on side 2. Technically, the 
quality is excellent. (W.N.W.) 


TONY MOTTOLA and the Quad Guitars. 
Quadraphonic, Project 3 (Festival) PJL- 
34946Q. 

Produced by Enoch Light, this album 
features Tony Mottola and other members 
of the team, along with four guest 
guitarists: Vinnie Bell, A1 Caiola, Don 
Arnone, and A1 Casamente. 

As you would expect, they produce some 
very precise sound, which is never lacking 
in novelty and variety but which is always 
very easy on the ear. The twelve tracks 
include: Classical Gas — Sugar Blues — 
Over The Rainbow— Stage Fright — 
Moonlight in Vermont — Chicken-a-la 
Swing — Charade — Galloping Guitars — 
Raindrops Keep Falling — Guitar Boogie — 
All The Things You Are — Paganini’s 24th 
Caper. 

The sound is every bit as clean as we have 
come to expect from Project 3, and the use 
of 4-channel is apparent and adequate 
without being conscious. A pleasant com¬ 
panion disc to the Project 3 test and 
demonstration discs featured last month. 
(W.N.W.) 


THE CANNONBALL ADDERLEY 
QUINTET-INSIDE STRAIGHT Fantasy 
Records L35088. Festival Release. 

A live audience or, rather, lively audience 
give this swinging record a very authentic 
and enjoyable sound from one of the best 
‘cool’ jazz groups around today. There are 
six lengthy tracks plus introduction and 
ending. These are the title tracks — Inside 
Straight — Saudade — Inner Joyirney — 
Snakin the Grass — Five of a Kind — Second 
Son. 

The excellent sound is due to the creation 
of a night club in the Fantasy studio, rather 
than taking the recording gear to the usual 
performing spot. If you have any liking for 
the jazz idiom, give this disc a hearing. 
(N.J.M.) 

★ ★ ★ 

THE GREAT GATSBY. Original sound¬ 
track recording. Stereo, Paramount 
Records L 45481 / 2, two disc set in 
folding sleeve. 

After all the publicity which has 
surrounded the release of the Paramount 
film, and the copious flow of stills which has 
flooded into magazines, few can have any 
doubt that “The Great Gatsby” concerns 
the early years of the century, with the 
main action occurring in the 1920’s. Most of 
the music is authentic, and many of the 


tunes are still popular today; for example, 
Irving Berlin’s “What’ll I Do”, Jerome 
Kern’s “Who” and Zez Confrey’s “Kitten on 
the Keys. “However, a good deal of music 
has been created by Nelson Riddle, who 
conducts the orchestra. I cannot guess how 
the younger generation will react, but 
during a recent house party, a group of 
“oldies” had a whale of a time, jigging 
around to these catchy tunes. The sound is 
good, the packaging is attractive and the 
price is right — $7.95 for the two discs. 
(H.A.T.) 

★ ★ ★ 

BANJOS ARE BACK, JOLSON STYLE. 
Astor (Rediffusion) GGS 1414 stereo. 

Here is a great album of banjo music by 
an anonymous hand. They really plunk, 
blare and beat out the music. And the 
quality is good. Go and buy it for your next 
party. 

Tracks are: California Here I Come — Is 
It True What They Say About Dixie — 
Carolina In The Morning — Sonny Boy — 
Waiting For The Robert E. Lee — Swannee 

— Rock-A Bye Your Baby — Alabammy 
Bound — Mammy — When The Red Red 
Robin — Hello A1 — Toot Toot Tootsie. 
(L.D.S.) 

★ ★ ★ 

SCOTTISH COUNTRY DANCING. Mc- 
Bain’s Country Dance Band. Rediffusion 
GGS 1417 Stereo. Astor Release. 

I’ll probably be struck down by a Haggis 
in full flight for saying this but all the tracks 
on this record had an almost boring 
sameness about them. 

If you come from Scotland the dances 
may mean more to you; of course. The 
music has the air of a country fair about it 
and the quality is very good. There are 
eleven titles in all: Trish Rover — Frisky Jig 

— Black Mountain Reel — Madge Wildfire’s 
Strathspey — New Waterloo Reel — Set Of 
Jigs — Silver Tassie — Trip to Bavaria — 
Angus McCleod — Bonnie Lass of Bon 
Accord — College Hornpipe. (N.J.M.) 

★ ★ ★ 

DIZZY GILLESPIE and the Mitchell Ruff 
Duo in concert. Mainstream stereo L 
35080. Distributed by Festival Records 
Pty Ltd. 

For those keen on Dizzy Gillespie, he is 
recorded at live concert at Dartmouth 
College, Hanover, New Hampshire, USA 
with Dwike Mitchell and Willie Ruff. Mit¬ 
chell plays piano while Ruff is on Bass and 
French Horn. Actually I prefer Mitchell and 
Ruff to Gillespie. Ruff has a few solo per¬ 
formances on Bass which really show his 
talent. ® 


THE UNDISTORTED TRUTH 



The truth and nothing but the truth. That’s what high-fidelity is all about — reproducing sound as close to the original as possible And that’s just 
what Audiosound high-fidelity equipment does. 

This professional and Australian, equipment is fully designed from basic principles of sound engineering and physics,— Not just according to the 
whims of a sales department. The overall effect is that of honest simplicity without gimmicks and ornate front-panel cosmetics. 

For an interesting and informative demonstration phone 938-2068 and make an appointment. 


AUDI0S0UN0 ELECTRONIC SERVICES 148 Pin RD. NTH. CURL CURL Ph. 938-2068. 
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Surface noise on the disc was mostly low 
but at times my cartridge was hard put to 
track some of the grooves. Unless you have 
a good cartridge, better give the album a 
miss. Five long tracks are featured: Con- 
Alma — Dartmouth Duet — Woodyn’ You — 
Blues People — Bella Bella. (L.D.S.) 

★ ★ ★ 

PARADISE ISLES. Kana Kapiolani & His 
Hawaiians. Astor stereo GGS 1403. 

The sleeve notes for this album suggest 
that there is no need to apologise for liking 
Hawaiian music. I have always liked it. It 
has never occurred to me to apologise or 
explain. Why should I? But if you like it I 
can tell you that this is a very pleasant 
album. Lilting instrumentals, langorous 
guitars and all that. 

Tape hiss is noticeable if you play the disc 
at a loud level and my sample had its share 
of surface crackle but only in a few places 
did it become obtrusive. 

Twelve tracks featured: Paradise Islands 
— Na Pua — Pagan Love Song — For You A 
Lei — Warm Hawaiian Evening — Trade 
Winds — Sweet Leilani — Flowered Isles — 
Maui Girl — My Isle On Hilo Bay — Woman 
Of Hawaii — Hano Hano-Lei. (L.D.S.) 

★ ★ ★ 

UP UP AND AWAY, A Dancing Party With 
Victor Silvester and his Orchestra. 
SPLP 1423 Stereo. Astor Release. 

Mr ‘Strict Tempo’ has done it again and 
produced another album of modern songs 
set to dance rhythms. And a very pleasing 
sound they make too — fourteen titles in all, 



1 ft The ERA arm outperforms even the most recent 

cartridges: It can track at 1/1 Oth of a gram, 
ft By principle its pivot eliminates all frictions. The 
pivot is in fact the intersection of the counter¬ 
balanced spring blades. They form two Xs which do 
not touch each other. 

ft The tracking weight is applied directly to the 
pivot by changing the angles of the blades, in this way 
the inertia of the arm is not increased with the track¬ 
ing force as in all other arms. The pick-ups sound 
better. 

ft The arm itself is made of a light alloy H beam 
which eliminates the resonant frequencies of tubes. 
So/e agents in Australia Recorded Music Salon 

Recorded Music Salon True Fidelity 

11 COLLINS STREET. C. PINCZEWSKI 

MELBOURNE. 3000. TEL: 63 6267. 


including: The Good Old Bad Old Days —• 
Moonlight In Vermont — Tie a Yellow 
Ribbon — Stepping Out With My Baby — 
Jazz Me Blues — Up Up and Away — And I 
Love Her — Theme from ‘Ironside’. The 
constant flow of albums such as this show 
the lasting interest in the dance styles we 
‘wrinklies’ remember best! (N.J.M.) 


THE GREAT PIANO HITS. Russ Conway, 
Piano. Astor stereo, Golden Hour series 
GH-555. Also Musicassette GHC-10451. 

From the very first bars, it is apparent 
that this is going to be the kind of music to 
which it is so easy to relax. Russ Conway 
has picked out some twenty-four tunes 
made popular by other pianists and, without 
seeking to copy their style, plays them in his 
own easy manner against a background of 
gentle rhythm. 

Without attempting to list all the titles, 
you’ll find among them: Chasing Rainbows 
— Walk In Black Forest — Poor People Of 
Paris — Tiger Rag — Old Pi’anna Rag — 
Misty — Sleepy Shores — Chopsticks — 
Alley Cat, etc. 

The quality is smooth and clean and will 
stand playing at full room volume if you 
want it that way. But this is the kind of 
music that tinkles away happily in the 
background for 60 minutes, while you relax 
or chat or read. Good value. (W.N.W.) 


Hammond festival. Pepe Manuel and his 
Latin-American Rhythm Group. 
Somerset stereo 9057. From the Astor 
Gold Star series. 

Light hearted Hammond with lively 
rhythm backing. Fine for party music, as 
background to do the housework by or just 
to cheer up on a rainy Saturday afternoon. 
In some places, Pepe’s Hammond playing is 
a little trite but if it really gets your goat you 
can always skip a track. Record quality was 
good throughout and surface noise was 
negligible. 

Each of the ten tracks is a medley so there 
are many good tunes featured, some as 
follows: Brazil — Chachita — Patricia — 
Pepito — Eso Es El Amor — Mambo Jambo 
— The Millionaire — Sweet And Gentle — El 
Cumbanchero — Tico Tico. (L.D.S.) 

★ ★ ★ 

THE WORLD OF SCOTT JOPLIN. Max 
Morath on piano. Vanguard Everyman 
stereo SRV 31 OSD. 

So, ragtime is in for a revival! I doubt 
whether many people who are enthused 
over the currently showing film “The 


Sting” which uses Scott Joplin’s music 
know who he was or when he lived. To an¬ 
swer that, he was a negro composer who in 
1899 started, or maybe established 
“ragtime” as a viable music form with the 
publication of “Maple Leaf Rag”. Joplin 
died in 1917. 

And I doubt whether Joplin would be 
enamoured with the way his music has 
sparked the revival. The arrangement of his 
“The Entertainer”, which is currently in 
the hit parade, is inane and irritating to 
most people who like the original ragtime 
piano music. And it is for these people for 
whom this album was produced. Not the 
trendies who are now clambering on the rag 
wagon. Excuse that. 

Max Morath plays Scott Joplin’s and 
other tunes in straight fashion without 
tizzying them up. At the same time he adds 
two of his own rags, “One For Amelia” and 
“Golden Hours” which have a very similar 
flavour. While surface noise is at times 
noticeable on the record it does make a very 
pleasant interlude reminiscent of older 
more leisurely times. 

Other composers featured on the album 
are James Scott, Arthur Marshall, and 
Joseph Lamb. Apart from Morath’s tunes 
mentioned above, the tracks are as follows: 
Reflection Rag — Grog Legs Rag — Palm 
Leaf Rag — Kinklets — A Breeze From 
Alabama — The Ragtime Oriole — Search 
Light Rag — The Pippin Rag — Top Liner 
Rag — Broadway Rag — The Chrysan¬ 
themum — Maple Leaf Rag. (L.D.S.) 

★ ★ ★ 

RICHARD HARRIS. The Yard Went On 
Forever. Stateside. World Record Club 
Release WRC S / 5563. 

Richard Harris is probably better known 
as an actor than a singer but in this disc he 
gives us eight lengthy trades: The Yard 
Went on Forever — Watermark — Interim 
— Gayla — The Hymns from the Grand 
Terrace — The Hive — Lucky Me — That’s 
the Way It Was. The recording quality and 
use of stereo is good but, as for the lyrics, I 
would rather hear an instrumental-only 
version! (N.J.M.) 

★ ★ ★ 
NON-STOP HAMMOND HITS. Alan 
Hawkshaw, Stereo, Polydor 2486-068. 

The first sound to emerge from this album 
is that of percussion and it remains strongly 
evident all the way through. Alan 
Hawkshaw provides melodic continuity 
with the usual Hammond voicing and ef¬ 
fects, and is assisted here and there by Ray 
Davies on trumpet and flugel horn. For 
dancing, jigging or as a party background it 
would be quite successful but, for straight 


record brush 

1,000.000 CONDUCTIVE BRISTLES 

no anti-static fluids needed 

The new DECCA Record Brush consists of a million tiny fibre 'bristles’. As 
you brush the record surface, upward of a thousand 'bristles' enter each 
groove and remove more dust and grit than any other product available. In 
addition, each 'bristle' is electrically conductive. Static on the record is 
removed as you clean, without the aid of special fluids. 

$10.95 at leading Hi-Fi stores & record bars. 

Australian Agent: British Merchandising Pty. Ltd., 49-51 York St.. Sydney. 

Ph. 29-1571 

* Recommended retail price. 
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listening, the uninterrupted percussion is a 
bit much. 

Quite an array of titles appear in the 
medley arrangements but here’s just a 
sampling : Music, Music, Music — Sweet 
Gypsy Rose — Skywriter — The Sunshine Of 
My Life — Tie A Yellow Ribbon — Cabaret 

— Superstar Medley — James Last Medley. 

The playing is proficient and the sound 

clean but the style will not appeal to 
everyone (W.N.W.) 

★ ★ ★ 

TOGETHER. The New Seekers. Stereo, 
Polydor 2383 264. 

The New Seekers have achieved neither 
the success nor the world-wide recognition 
of the old Seeker group, but they have their 
following, which must be substantial for 
them to be featured on the prestigious 
Polydor label. What the group lacks, to 
my mind, is the clarity of diction and purity 
of tone of a Judith Durham, but this com¬ 
parison only arises because of their choice 
of name. Otherwise they would be judged 
purely on their merits, which are certainly 
not insubstantial. In this selection, they 
present 18 titles, some in medley form — too 
many to list in full, but here are some: 
Cryin’ Time — I Get a Little Sentimental 
Over You — Brother Love’s Travelling 
Salvation Show — Brand New Day — Come 
On World — Vada Via. 

Whether this is folk song in the normal 
sense is open to discussion — the insistent 
percussion with its modern rhythms is not 
in line with my own ideas of folk singing — 
but the younger generation will probably 
find this more to their taste. The disc does 
not have the clarity and definition we have 
come to expect from Polydor. (H.A.T.) 

★ ★ ★ 

EVERY NIGHT IS NEW YEAR’S EVE. 
With Guy Lombardo and His Royal 
Canadians. Live at the Waldorf Astoria. 
Decca Phase Four Stereo PFS 4283 EMI 
Release. 

I would be giving away my age to say I 
remember when Guy Lombardo was as 
famous for his attempts on the world water 
speed record as he was for his orchestra. 
But he is still producing the same danceable 
sound as before, if this record is any in¬ 
dication. It is more of a party medley than 
anything else, with twenty short segments 
including three bursts of ‘Auld Lang Syne’, 
as well as other favourites such as: When 
the Saints Go Marching In — South Ram¬ 
part St Parade — Enjoy Yourself — Cabaret 

— Mack The Knife — Maple Leaf Rag — 
Johnson Rag. 

The sound has suffered slightly from 
being a location recording but it certainly 
captures the spirit of a big, happy New 
Year’s eve party. (N.J.M.) 

★ ★ ★ 

HERE’S TO LIFE. Joan Baez with sup¬ 
porting artists. Stereo A & M Records L 
35091. 

Joan Baez sings entirely in Spanish 
throughout the 14 tracks on this disc, and 
from the complete fluency of her per¬ 
formance it is obvious that it is a language 
in which she is completely at home. Un¬ 
fortunately, the same cannot be said for the 
average Australian listener, so it is a pity 
their are no translations or even synopses of 
the lyrics. From my own reasonably good 


knowledge of this language, I can say that 
the spirit of protest is still very much 
present in her performances, although now 
that the Vietnam war is no longer an issue, 
she seems to be more concerned with social 
issues. 

Musically, she sings marvellously, with 
the clarity of tone and professional ex¬ 
pertise she has always exhibited, and she is 
assisted here by some of the very competent 
musicians A & M always have available in 
their studios. Apart from a few popular 
favourites, such as Guantanamera and 
Cucurrucucu Paloma, the titles appear to 
be new and little known. However, they are 
all Latin American in style. The sound 
quality is good throughout. (H.A.T.) 

★ ★ ★ 

JOE LOSS AND HIS ORCHESTRA 

Ballroom Dances For the World 

Championship. Columbia Stereo SOEX 

10096. 

I have always regarded Victor Silvester 
as the King of strict tempo dance music but 
this record from Joe Loss takes the award. 
But don’t let that comment spoil your en¬ 
joyment of twelve modern dance tunes well 
played, including: Something Is Happening 

— Guantanamera — Tango — Hey Jude — 
This is the Life — Swonderful — Girl Talk — 
Turn Back the Time — Boom Banga-Bang. 
TTie quality is a little variable but not 
enough to complain about too much. 
(N.J.M.) 

★ ★ ★ 

IRISH SING-ALONG, The Bill Shepherd 

Singers. MCA GOLD MAPS 6999 Stereo. 

Astor Release. 

If you have only one drop of green blood in 
your veins you will get a great deal of 
pleasure from this record of a dozen songs 
from Ireland. The singing is superb and 
disciplined but nevertheless bright and 
cheerful. Among the titles are: When Irish 
Eyes Are Smiling — The Rose Of Tralee — 
Kerry Dance — I’ll Take You Home Again 
Kathleen — Mother Macree — The Girl I 
Left Behind Me — Christmas in Killarney. 

The quality is excellent and, as a further 
bonus, all the lyrics are on the record 
sleeve. In short the ideal record to set a 
party sing along going (N.J.M.) 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

ASTOR MUSICASSETTE 

SOME OF MY FAVOURITE THINGS. 

Acker Bilk, His Clarinet & Strings. 

Stereo, Astor musicassette ACT- 

2479. 

Having been treated recently to some 
particularly schmaltzy background music by 
Acker Bilk, I rather expected this tape to be 
a repeat performance. Some of the numbers 
here like "Misty" will still please those who 
like the sentimental clarinet but others are in 
more swingin' mood, and there are even a 
couple of vocal interludes, which may or 
may not please you. 

All told, there are 14 titles in what is a 
quite generous program: Stranger On The 
Shore — Clair — What Are You Doing The 
Rest Of Your Life? — Folks Who Live On The 
Hill —Close To You — The Summer Knows 

— Raindrops — Head — Makin' Whoopee — 
Misty — This Guy's In Love With You — 
Sugar — What A Wonderful World — A 
Hundred Years From Today —Going Home. 

Apart from a vague suggestion of wow 
on a couple of isolated piano chords, the 
quality of the cassette is quite okay. The 
same program is available on disc. (W.N.W.) 



THE 
TROUBLE 
SHOOTERS 

E-Z-Mini Hook 2.25" (5.7cm) long 
and E-Z-Mini Hook XL-5" (12.7cm) 
long reach through wiring nests to 
make fast, safe, short-free con¬ 
nections ... horizontally or up to 
three vertical connections on a 
single pin even with three wraps. 
Single contact point assures true 
readings. Constructed of durable 
heat and chemical resistant nylon,* 
Beryllium Copper, Gold-Plated 
contact, stainless steel spring. 
Available in 10 RETMA Colors 
Red, Black, Blue, Green, Orange, 
Yellow, White, Violet, Brown or Gray. 


EACH SIZE AVAILABLE IN TWO TIP STYLES 



X-100W (2V4" long) 
XL-1 (5" long) 
Square Hole Tip 


X-100W2 (2Vi" long) 
XL-2 (5" long) 
Rectangular Hole Tip 


For lateral or vertical 
hookups to square 
wire wrapped pins, 
or component leads. 


For lateral or vertical 
hookups to rectangu¬ 
lar wire wrapped pins 
or component leads. 



99 ALEXANDER STREET 
CROWS NEST 
NEW SOUTH WALES 
Telephone: 439 2488, 439 2399 
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KIT’S 

KOLUMN 


Hum. There I am in the 
I stock room and HE comes 
1 out of the Presidential suite 
| and sez I have to write 
I part of his ad for him 
I because I know more about 
I Kitsets stock then anyone. 

Lesee now. 


Dimmit 
Dammit o 

A Trend light ^ 

dimmer is just 
the thing for 

sexy mood ■ .. 

lighting, NOT a kit. Comes 
ready to install with every¬ 
thing. including wall-plate 
and architrave fitting. Switch 
on and adjust globes or 
tubes from glimmer to glare. 
Easy — only 2 wires to connect. 
Usual white colour. Knob 
is golden. ^ 

p & p 50 c 3>y.yu 


Petrol 

Stretcher 



The way petrol 
is going, we'll 4$£ '0 
soon be offering 
a pedalling kit. In 
the meantime, the big deal is 
electronic ignition. Our kit is 
the famous Electronics 
Australia 12 volt capacitor 
discharge unit (Aug 70). You'll 
pay over $40 for commercial 
boltons and we reckon this is 
still the best. Gets you better 
fuel economy, longer plug 
and points life, easier starting, 
zippier performance. Kit 
comes with secondary winding 
of transformer pre-wound. 
Complete with STC diecast 
box. Should pay for itself in 
6 months. Tell us whether 
your car is positive or negative 

earth. P&P$1. $20.50 

Keep your iron hot. 



U-BUILD STEREO AMR 
HUGE 50 WATT PER CHANNEL 


Hang on to your house when you build this 
beauty. Superb ET circuit gives genuine 
50W RMS per channel with both channels 
driven into 8 ohms at typically less than 2% 
distortion. Ideal for nerve-shattering jokes 
on your mother-in-law. If you can whack a 
crystal set together, this should be a snack 
for you. Complete with real teak cabinet. 

P & P $3. 




Component 

Specials 



If these were our only lines, 
we'd be out of business at 
these low prices. Check us out 
then stock up. Prices go back 
up at end of October. 

SEMI CONDUCTORS - 
SN7400 45c SN7442M: $1.21 

SN744N: 99c SN7470N: 66c 
SN7473N: 55cSN7490N: 98c 
TRANSISTORS - 
BC107: 10 for $1.80 BC108: 

10 for $1.80 BC109: 10 for 
$1.80 BC1 77: 10 for $2.20 
BC1 78: 10 for $2.20 BC1 79: 

10 for $2.20 

DIODES - 

A1 5A : 70c IN914: 10 for 
$1.20 IN4004: 10 for $1.40 
A14A .22c 

POLYESTER AND TAG 
TANTALUM CAPACITORS 

All 10% off our 1974-75 
catalogue prices. Pack/post .50c 


-^w.arMArrta oe * 


$70 




Abracadabra 
Screen Wipers 


12V Variwiper kit 
is something you 
can knock togetherj 
in a night. A 
lifesaver in light 
rain or mist — 
operates wipers 
at selected intervals instead of 
continuously. Terrifies parking 
police. Commercial units 
selling in auto accessory shops 
for around $14. Our kit price: 
(P & P 50c) is only 

$800 


PLAYMASTER136 AMR 
A LITTLE LESS IS A 
LITTLE LESS 

Maybe our 50W giant scares you. OK - go for this. It's undoubtedly 
the best medium-powered amplifier kit on the market. 13 watts RMS 
per channel. Performs better than ready-made units at over 3 times 
the price. Has provision for simulated quad. Complete*, including 
cabinet. 

P & P $2. 

(Less $8.25 If Fairchild transistor pack not required) 




Multimeters &Test Equipment 


University Graham Multimeters 
CT500: DCx 6 , ACx5; Current x 
4; resistance x 4. Up to 5,000V 
DC. 20K. ohms per volt DC; 10K 
ohms pe volt AC. O'cherge 
protected. P & P $1 $19 95 

Modal MVA50 Multimeter 
50 K ohms per volt D.C. with 5 
D C ranges. 5 current ranges; 4 
resistance ranges; 5 AC ranges. 
Can measure up to 1.000 volts 
and 10 amps. Only con qc 
P&PS1.00. 


MVA100: DCx 7. ACx5: Current 
x 6 ; resistance x 4. Measures 10 
amps AC 81 declbles. 100K ohms 
per volt. P & P $1.60 $42 50 
All with test leads and batteries. 
Trio Test Equipment. 

VT108 FET VOM 8 ranges 0.5 to 
1,5kV, 11 Meg input, ♦ 3% 
accuracy. Ohms from 0.1 to 1000 
Meg. Memory feature. 

AG202A Audio Generator covers 
20Hi to 200k Hz 10V rms output. 
Sine and squa-e wave. External 

•V" c $94. 


CO1303A 75mm Scope has 20mV 
cm sensitivity covers DC to 
1,5MHz input R & C of 1 Meg and 

^ $170. 

SG402 RF Generator covert 
100kHz to 30MHz in 6 ranges. 
Output 0.1 Vrmt. High low 
attenuator. Modulation at 
400Hz. $76 

Registered Pack/Post $3.00. 




KITSETS 


SYDNEY: 400 Kent St. Sydney, 29 1005. DEE WHY: 21 Oaks Ave. Dee Why, 982 7500. 
ADELAIDE: 16A Peel St. Adelaide, 87 5505. BRISBANE: 293 St. Paul's Tee. Fortitude Valley, 
52 8391. MELBOURNE: 271 Bridge Rd. Richmond (Gallery Level, Church St. entrance) 

42 4651. PERTH: 557 Wellington St. Perth (Opp. new bus terminal), 21 3047. 
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If you've been saving for a 
rainy day, here's a sample of 
Kitsets shower of savings. 


Reading time for this ad: about 30 
minutes allowing for your 
double-takes at the low prices. 


We take up our story as the hero 
reaches for chrome-plated 45 
calibre soldering iron, and . . . 




Please note that 
illustration 
shows a pair of 
system 1, and 
a pair of system 
2. Yes, each kitl 
includes grille 
cloth. 


WEENIE WONOER 
WHOPPER SPEAKER 

Our incredible Cube 
55. Cabinet only 6" 
x 6” x 6", yet the 
speaker handles 10 
watts RMS! Response 
is 45 - 18kHz (equal 
to 10” twin cono 
speaker) voice coil 
has phenomenal 1 Vi" 
throw. Black, red. or 
ivory. P & P $1.50 
$14.95 


SPEAKER SYSTEMS-Bu//d/n a Night! 


bow priced 
Valves 


Not low quality — just low price. 6 
of the most-used T.V. receiver 
valves at prices that make it 
worth stocking up big. They're 
Matsushita ("National") so you 
know they're good. Don't fall 
for cheap-jack rip-offs others 


offer. These are really top grade. 
We’ll keep supplying them as long 
as our stocks hold out. Mix types 
any way you like to get the low 
quantity prices. Special quotes 
on orders over 100. Minimum 
order, 10 mixed valves. 


TYPE LIST PRICE PRICE EACH FOR MIX OF 


NORMAL PRICE 


1S2 $1.98 

6AL3 $2.00 
6BL8 $2.00 
6MB8 $2.10 
6CM5 $2.90 
12AV7 $1.92 


10-50 


$ 1.20 

$ 1.20 

$1.20 

$1.20 

$1.90 

$ 1.20 


50 - 100 


$ 1.10 

$ 1.10 

$ 1.10 

$ 1.10 

$1.80 

$1.10 


pack/post 50c 


Is Kitsets the right name? 

We've been tossing this one around for quite a 
while now. When we first started out, the name 
was right, but now we're expanding into some 
pretty sauve Hi-Fi areas, maybe the name doesn't 
fit. What do you think? No prizes for suggestions, 
but we'll see if Kit can find room for some of 
your comments in her next kolumn. 


GRAB BAGS 

$2 

Electronic*lucky-dfp. Tall 
ends of stock we haven't got 
enough of to advertise 
separately. Anything goes. 
Switches, diodes, resistors, 
coils etc. Each bag guaranteed 
to have retail value of at 
least $5. P & P free. 
AVAILABLE ONLY ONE TO 
EACH ORDER OVER $10. 


Our showrooms are open normal business 
hours as well as Saturday 
mornings. Come in and have a nosey round, 
or bring us your electronic problems — we're 
delighted to help anytime ... no charge! 


SYSTEM 1 

Sound leaves most 8" and 10” systems 
foe dead! Specially designed and vented 
1.6 cu. ft. enclosure, houses the new 
Plessey CFL (Controlled fibre length) 
C12PX 12” twin cone, wide-range 
speaker covering the bass and mid-range 
and the crystal-clear Plessey X30 1” 
dome tweeter covering the highs. 
Frequency response: 30-20,000 Hz. 

Power Handling capacity: 30 watts RMS. 
•OUR SPEAKER ENCLOSURE COMES 
PRE ASSEMBLED AND VENEERED 
and requires only a small amount of 
final-assembly and strip veneering to 
complete! EACH 12" SYSTEM FOR 
ONLY 

ALSO AVAILABLE FULLY 
ASSEMBLED FOR EACH. 

Pack/Freight $5.00 each. 

SYSTEM 2 

Plessey C12P 12” woofer, a Plessey 
C6MR 6" sealed back mid-range and a 
Plessey X30 1” dome tweeter. Smooth 
wide response that only a 12” three-way 
system can offer. Handling power is a 
full 30 watts RMS and the handsome 
2.65 cu. ft. enclosure is exclusive to 
Kitsets Aust. The only one of its kind at 
our price! System Kit (including cabinet) 
(Freight 6.50) 

Cabinet Kit price (Freight $5.50) $25.00 


$4999 


$65 


Kits you might 

have missed. 

Playmaster 140 4ch amp. Has latest 
Motorola SQ decoder I.C. MCI 31 2P. 
With teak cab. P & P: $3. $142. 

ETI 420 4ch. amp. Has I.C. above, 
but 1.5w RMS per ch. (4 driven) less 
at 12.5. P & P: $3. $133. 

Musicolour Mk. II. Electric rainbow! 
Needs no sep. amp. Hook up to your 
own 240V inc lamps. P & P: $2.50 

$51 

Moodcolour 4. The ultimate. 4ch 
with 1 kV\/ load capability per ch. 
Individual bandwidth adjust. 

P & P: $3. $71 

6 to 12V converter. Doubles batt. 
input voltage. Beaut for radio car 
cassette conversion P & P: $1. 

SI 9.50 

SCR speed control: 240V. Suit brush 
motors to 1 kW. No loss of torque on 
electric drills. P & P: $1. $13.90 



Use this coupon for mail order. Please don't send cash. Remit by Postal Order or crossed 
cheque, made payable to Kitsets (Aust) Pty Ltd. Send to P.O. Box 176 Dee Why 2099. 
For PMG/COD delivery, call 982 7500 (Area code 02) anytime (24 hour service) and 
tell us what you want. Orders are despatched within 24 hours. Please fill out form 
carefully and PRINT all details NEATLY. If your order comes in looking like a second¬ 
hand pakapoo ticket, we have to hang on to it until you send us a furious letter. And 
that doesn't do either of us any good. 


P'code.Phone . 


1 

I 


HOW 

MANY 

NAME OF GOODS AND 

CODE NUMBER IF GIVEN 

PRICE 

EACH 

P & P 
EACH 

SUB 

TOTAL 





































If you want your order sent registered (advisable) add 75c 


:ITEM TOTAL: add column A. | REMITTANCE TOTAL: Add Column E 
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Designed to provide reliable, high¬ 
speed and long life operation, OKI 
series MRD and URD relays are 
employed in a wide variety of 
applications including transistor, 
integrated circuit, general purpose 
control, telephone and telegraph 
switching and data processing 
equipment circuitry. 

OKI relays are extremely small and 
lightweight, highly sensitive and of 
magnetically shielded construction to 
enable close proximity mounting with 
each other without interaction. 

A wide range of packages are 
available: all are shock, vibration and 
humidity resistant. Series URD are 
miniaturised versions of the MRD and 
include a 14 pin DIL package. They 
are particularly suitable for switching 
circuits with high output/input ratios. 
OKI relaysHncorporate miniature reed 
' insert switches and coil assemblies. 
Switch contacts employed in the range 
are of rhodium or gold diffused material 
for maximum reliability and life. 
Comprehensive literature is available 
on request to the Professional 
Components Division. 

Plessey Australia-Pty. Limited 
Components Division 
Box 2, P.0. Villawood, N.S.W. 2163 
Telephone: 72 0133 Telex: 20384 

Me lb: Zephyr Products Pty. Ltd. 56 7231 
Adel: K. D. Fisher & Co. 223 6294 
Perth: H. J. McQuillan Pty. Ltd. 68 7111 
N.Z.: Henderson (N.Z.) 64 189 




PLESSEY • 

AC98/R1 


NEW 
ALL SILICON 
30/60W PA 
PORTABLE AMPLIFIER 

12 16V, two inputs, 5mV and lOOmV. 
Dimensions 6' ?in W x 3v 4 in H x 8'/ 2 in D. 15 
Ohm output. No 763D, $67. For 125, 250, 500 
ohm output, No 763A, $69. For 240V 
operation $33 extra. 

CD IGNITION COIL 

For EA (Frazer) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787, for photo cell 
distributor. No 786. $8 each. Postage 20c. 


R.C.S. COMPLETE DO- 
IT-YOURSELF KITS 

Peak reception. 
Low price. No ex- 
pensive test 
equipment. 
Everything fits. 
1964 RF Transporta 
7 Complete. 

Kit No. 640 $43.50. 

portable car radio. Identical to 640 plus, 
ex*ra switch and car coil, etc. No 642 $46.00 
Post $1. (write for booklet on 640 and 642.) 


NEWTRANSISTOR 
PRE-AMP KIT 


High IMP, 2 trans, 680C $7.00 

Wired ready for use, 680D $8.50 

HIGH IMP silicon, 3 trans, 682C $8.50 

Wired ready for use, 682D $10.00 

Postage 20c. each. Write for data. 


COILS and IFs 455KHz 

Aerial, RF, Osc and IFs $2.50 

Ferrite aerial $2.80 

No 265 Universal tape Osc coil $6.50 


Postage 20c Write for details and price. 

DIAL KITS $4.50. POST 30c 




NEW STEREO MAGNETIC PRE AMP 


ALL PRINTED CIRCUITS 
SINCE 1960 now available 


Clearly coded for easy assembly. Accurate to size. 
With parts list. Immediate despatch. 

• Accurately machine printed and etched. 

• Specials to your drawing. 

• Phenolic or fibreglass — gold or tin plated. 

• Special manufacturers packs of 10. 

• Order direct or write for blueprints list. 

• All printed circuits 1970 and before now $4 except 
those listed below. 

• Add 20c postage. 

• AIJ printed circuits for EA, R & H, ET, Philips 
Mullard projects. 


• Send for 
boards. 

latest price list on all 

printed 

circuit 

69 P9 

861 

ET 416 

885 ET 420C 

69C10 

863 

ET 521 

886 

ET 420D 

69 P5 

864 

73 S6 

887 

ET 601C 

70A1 

865 

73 TU7 

888 

ET 601D 

70R 1 

866 

ET 414D 

889 

EA 73 12T 

70 PI 

867 

ET 309 

890 

EA 74 HPI 

70G7 

868 

ET 417 

891 

EA 74 A1 

795 ET 025 

871 

ET 113 

892 

ET 601G 

830 72 R2 

872 

73 BA9 

893 

ET 601H 

832 71A8 

873 

73 C12 

894 

ET 521B 

834 ET 026 

874 

ET 520 

895 

ET 4205 

835 72 T3 

875 

73 Pll 

896 

ET 423 

836 72 MX6 

876 

73 TU11 

897 

ET 601J 

843 72 EA SA10 

877 

ET 1801A 

898 

EA 74 S3 

847 72 GC 

878 

ET 160E 

899 

ET 422 

850 ET 034 A 

879 

ET 601F 

900 ET 601L 

852 72 EA SA9 

880 

ET 601N 

901 

ET 601M 

853 72 EA M12 

881 

ET 611B 

902 

EA 74 SA5 

858 EA 73 3C 

882 

ET 524 

903 ET — 

859 ET 518 

883 

ET 420A 

904 

ET 114 

860 EA 73 01 

884 

ET 420B 

905 

ET 526 


Hum free, 5mV input, 250mV out. Size 3in x 
2in x lin. Wired ready for use. No 762D 
$14.00. Post 30c. 



NOISE FILTER 
FOR RADIO AND TV 

No 27 line filter, 2A $10.50 
No 29, 10A. No 29B, 20A line 
filter $37.00 

No 30 pulse filter, 2A $12.00 

Pack and post $1. 
— 


CRYSTAL CERAMIC STEREO 
PRE-AMP 


In 80mV, out 250mV. Bass and treble 20db. 

Part No 722C — $26 

Part No 722D — $28. Wired ready fo^use. 

Plus Post 80c. “ 


NEW BASS BOOST 


4-TRANSISTOR STEREO AMP 


Unity Gain: 
400Hz, OdB 
100Hz, 5dB 
50Hz 9dB 
30Hz, 14dB 


Connect between your 
preamp and main amp 
No. 791D, $11.00 
Postage 20c. 


WHISTLE FILTERS 


Part No 128, 8 10KC, Top Cut, $4. 
Part No 129, 10KC, Notch, $5. 
Plus Post 30c 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS 
- HIGH 
SENSITIVITY 

RF, mixer, IF power detector. Adjustable 
aerial coupling with 461 Dial, knobs, switch 
pot and whistle filter. Can be altered to 8, 9, 

10 or 11kHz. Complete as illustrated No 474D. 
$38 + Freight $1.50. 



p q Order by mail. Cheque or Money Order (add postape) direct to: — 
RAD | 0 pry. LTD., 651 FOREST ROAD, BEXLEY, N.S.W. 2207. 587 3491 

i 
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Product reviews 
& releases 

University FET meter, valve tester 

Recent additions to the range of test equipment marketed by University 
Graham Instruments are the type TV-7001 FET volt-ohm-milliamp meter and 
the type TC-2 valve tester. Both instruments offer a high order of performance 
at an attractive price, and should be of interest to both enthusiast and 
professional. 

The FET VOM is a sturdy, general pur¬ 
pose electronic multimeter with some 27 
measuring range. It is housed in a black 
bakelite case measuring 15 x 18 x9cm over¬ 
all (W x H x D). The case is provided with a 
handle / tilting bail formed from extruded 
aluminium. 

The instrument has a large 16cm-diagonal 
meter movement with easily read scales. 

The main controls are rotary switches for 
mode and range selection, supplemented by 
pots for zero and ohms adjustment. There 
are also two miniature slider switches, one 
for an internal battery check and the other 
for input lead polarity reversal. 

The circuit of the meter is a fairly con¬ 
ventional one, using two FETs in the 
familiar balanced bridge configuration. 

However there are a few noteworthy points, 
one being that the basic circuit is powered 
from two penlight cells, giving a supply 
voltage of only 3V. Despite this low figure, 
linearity seems to be quite normal. 

There are no less than 8 DC voltage 
ranges, with FSD values of 0.5V, 1.5V, 5V, 

15V, 50V, 150V, 500V, and 1500V. Input 
impedance is constant at 12M for these 
ranges, giving very low circuit loading. 

The 0.5V range is dropped for AC voltage, 
no doubt because of rectifier linearity 
problems. This still leaves seven ranges, 
with an input impedance of 1M. The rec¬ 
tifier used is a bipolar voltage doubler type, 
so that the readings are basically'peak-to- 
peak. As usual the indicated reading is 
scaled in terms of equivalent sinewave 
RMS, but the equivalent P-P values are also 
shown for greater flexibility. Frequency 
coverage of the basic meter on AC ranges is 
quoted as 30Hz — 5MHz, within 3dB. 

There are four resistance ranges, with 
centre scale values of 10 ohms, lk, 10k and 
10 M respectively. This gives an overall 
resistance measuring capability of from 
about 0.1 ohm to 1000 megohms. Power for 
the resistance ranges comes from a second 
pair of penlight cells. 

In addition to the above ranges, which one 
would more or less expect to find, there are 
also a full 8 “DC current” ranges. These 
cover from 0.15uA to 500mA FSD, and thus 
offer an overall current measuring 
capability of from about 2 nA (yes, that’s 
right — 2 nanoamps!) to 500mA. Terminal 
voltage is 300mV. A very impressive 
feature, and one which should enhance the 
appeal of the unit quite considerably. 

Rated accuracy of the instrument on all 
but the 1.5V AC range is plus/minus 3pc, 
with the single mentioned range only 


peculiarity of the sample; if not it could be a 
nuisance in routine use. 

Apart from this we couldn’t fault the unit, 
and would rate it as a very nice little meter. 

The model TC-2 valve tester is an in¬ 
strument of more limited application. It is 
basically a low cost shorts-filament con¬ 
tinuity-emission tester for the service 
technician, hobbyist and radio amateur. 

It is provided with four valve sockets, for 
the tubes now in use. Pin allocation is by 
means of 10 slider switches; filament 
voltage selection by a rotary switch; plate 
load by means of a pot, and test function by 
a button. 

A set of data charts with instructions is 
mounted in a small drawer fitted into the 
bottom of the case, making the unit easy 
and convenient to use. 

Although it is not capable of making 
serious measurements of valve 
parameters, the unit is quite sufficient for 



slightly less accurate at plus/minus 4pc. 

As mentioned earlier, a switch is provided 
for checking the battery. It is also worth 
noting that the meter movement is shorted 
out in the OFF switch position, so that it will 
be damped for shock protection during 
transport. 

A look inside the sample unit submitted 
for review revealed that the meter is solidly 
made. Most of the minor components are 
mounted on a small printed board, which is 
arranged for convenient servicing if 
necessary. 

In operation, the unit gave a good account 
of itself. Electrical zero and calibration 
stability was generally good, although we 
did notice that the zero setting was different 
for the resistance ranges compared with the 
other ranges. This may have been a 


performing the vast majority of “is it OK or 
a dud?” valve tests. It would therefore 
seem quite suitable for anyone seeking a 
simple, low cost valve tester. 

Price of the FET multimeter is quoted as 
$72, while the valve tester is $46 (plus 15pc 
sales tax in both cases, where applicable). 
Both are available ex stock from University 
Grahan Instruments, or on order from their 
agents in each state. 

Both instruments have a 90-day 
guarantee period, and University Graham 
offer a 24-hour repair service should the 
instruments need attention. 

Enquiries regarding these instruments, 
and others in the range, should be directed 
to University Graham Instruments Pty Ltd 
at 106 Belmore Road North, Riverwood, 
NSW 2210, or their interstate agents. (J.R.) 


Logic & circuit symbol templates 


Most people in electronics, whether 
amateur or professional, have to draw 
reasonably neat circuit and logic diagrams 
from time to time. These jobs can be made 
considerably easier and less tedious by the 
use of a transparent template having 
cutouts for most of the commonly used 
symbols. The “Electronic Engineer” 
templates produced by Tangent Template 
Inc are designed for this very purpose. 

There are three different templates in the 
range, each offering a complete set of 
standard logic cymbols (ANSI Y32.1) as 
well as most of the usual circuit symbols. 
The three versions differ only in terms of 
size: EE-1 is nominally 1:1, EE-2 is 2:1, and 
EE-4 is 4:1. Prices are $4, $5 and $7 



respectively. 

The templates are available from the sole 
Australian agents, WHK Electronic & 
Scientific Instrumentation, P.O. Box 147, St 
Albans 3021. 
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HAM 

RADIO SUPPLIERS 

MAIL ORDER SPECIAl ISIS 

323 Eli/«ib*'th Str«M»t Mrlhourm* 
(2 doors from L 1 11 !*• Lonsd.ilc St it) 


67 7329.67 4286 



MODEL 674 $200.00 

High-gain single sideband or AM. 23 channel. 
Transceiver, 5 watts AM., 15 watts PEP. 
sideband, all channel crystals «included. ANL, 
noise blanker, PTT mike. 12V DC operation, RF 
output and "S" meter with provision for external 
receiver VFO control. 

BARLOW-WADLEY XCR-30 

A truly portable communications receiver, based 
on the WADLEY LOOP principle, the same 
principle as applied in the DELTAHET & RACAL 
receivers. A truly crystal-controlled highly sen 
sitive multiple heterodyne portable receiver of 
exceptional stability with continuous, unin¬ 
terrupted coverage from 500kHz to 31MHz. 
BARLOWWADLEY XCR-30 features include: 
Selectable USB LS3, CW & AM reception, 
frequency readout 10kHz throughout the entire 
range, calibration accuracy within 5kHz, antenna 
resonator, tuning signal strength meter, zero set 
control, claifier vernier tuning, MHz & kHz tuning 
controls, telescopic antenna. Power source: 6 type 
D dry cells; provision for external DC power 
supply. Weight 4lbs; size 11’ ? x 7' ? x 4in. 

ALL FOR $225.00 F.O.R. 

KEN KP-202. 2W, 
144MHz band. FM. 
Hand held transciever 
with crystals for 4 
channels provision 
for 6 channels. $150.00 
KCP/2 NICAD 
battery. Charger & 
batteries. $35.00. 

SOLID STATE, TRANSISTOR, 
MULTI-BAND RADIO - 
9 ranges 

AM, SW, FM, 
VHF, AIR, PB 
BATTERY/ 
ELECTRIC 

COLOUR CODED 
9 BAND DIAL 

1: 1: AM 535 1600kHz. 2: Marine 1.5- 4MHz3 & 4 

combined SW 4 12MHz 5: 30 — 50MHz 6: 88 — 
108MHz 7, 8 8. 9 combined VHF Aircraft 145 — 
174MHz incorporating weather band. Slider con¬ 
trols, dial light, fine tuning control, flip up time 
zone map, telescope antennas, complete with 
batteries and AC cord. Price $79.50. 


AM / FM / AIR-PB-WB 
SOLID STATE RADIO 
Battery/Electric $37.50 

SPECIFICATIONS 

Transistors: 12 transistors & 8 diodes. 
Frequency: FM88 — 108MHz, AM 540 — 
1600kHz AIR PB 108 — 174MHz. Power 
Output: Maximum 500mW, undistorted 
280mW. Speaker: 3in 8 ohms. Earphone: 
Magnetic 8 ohm. Power source: DC 6V 
UM-2 x 4pcs or AC 230V. Antenna: 
Ferrite bar for AM, Rod Antenna for 
FM/AIR PB WB. Controls: Volume 
(w/on-off switch). Selector (AM/F- 
M / Al R PB-WB). Accessories: Ear¬ 
phone & batteries. Dimensions: 3 3 /fein x 
6 3 /4in x 9 3 /4in. Weight: Approx. 3 lb. 

A & R CHARGER 4, 4 amp battery 
charger $24.50 




NEW PRODUCTS 


Miniature DMM from Data Precision 

Those needing a compact battery operated precision measuring instrument 
should find the Data Precision model 245 digital multimeter of particular in¬ 
terest. It features 4V2-decade resolution and .05pc accuracy. 


Physically, the model 245 is a “little 
brother” to the model 124 reviewed in the 
August issue: it measures a mere 14 x 5 x 
10cm overall (W x H x D), and weighs only 
590 grams. Yet electrically it is capable of 
considerably higher performance. 
Maximum resolution is improved by a 
factor of 10 on most ranges, while accuracy 
is at least 3 times better. And in addition it 
offers the advantage of self-contained 
battery operation. 

The readout is of 4Vfe digits, one more than 
for the 124, but uses the same Sperry-type 
planar gas discharge tubes. These have a 
smaller character size, in keeping with the 
compact format: character height is about 
8mm, which is still highly readable even at 
a distance of a couple of metres. 

The case appears to be moulded from 
high impact resistant plastic — Cycolac or 
similar. 

There are 21 ranges in all: four each for 
DC and AC voltage and current, and five for 
resistance. These give an overall 
measurement capability from lOOuV to 
1000V DC, lOOuV to 500V AC, luA to 2A for 
both DC and AC, and 100 milliohms to 20M. 
In each case the first of the above figures 
represents maximum resolution, and the 
second maximum effective FSD with over¬ 
range. Quoted accuracy over a period of 6 
months is plus/minus .05pc and llsd for DC 



volts, with corresponding figures of 08pc 
for AC volts, O.lpc for DC, 0.3pc for AC and 
.07pc for resistance. 

The model 245 uses the dual-slope in¬ 
tegration technique, with automatic 
polarity selection (but manual range 
selection). It has a 50dB normal mode AC 
rejection at both 50 and 60Hz. Reading rate 
is 2.5 per sec. 

Power is provided by an inbuilt NiCd 
battery module, which will run the in- 
stroment for 6 hours between charges. The 
245 comes complete with specially designed 
charger (245E), and may be used with the 
charger connected if desired. 

Enquiries regarding the model 245 should 
be directed to Kennelec Systems at 142 
Highbury Rd, Burwood, Victoria, or 48 
Oxford St, Paddington, NSW, or their 
representatives. 


For fine detail work 
— a hands free 
magnifier 



Oc 


The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
hea’d-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $18.00 

STC 721 


M0GNA-9GHIER 

For further information send this coupon today: 

..i 

■ STOTT TECHNICAL SERVICES MEA374 i 

1 (Division of Stott’s 

! Technical Correspondence College Pty. Ltd.) 
i 159 Flinders Lane, Melbourne, Vic., 3000 

I Please send me full information on the 3-D Magna-Sighter. ! 
I I understand that no*Sales Representative will call. 

■ I 

■ Name ..... i 

■ i 

J Address . J 

i.Postcode . i 

^.j 
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Conducting tape 
for hidden wiring 

If you've ever wanted to conceal the 
wires to your intercom, electric door¬ 
bell, or burglar alarm, then here is the 
very product, Conduct-o-tape. It can 
be buried under wall-paper or painted 
over, so that it is well-nigh invisible. 

Conduct-o-tape is a clear adhesive tape 
with two continuous 1.5mm wide copper 
strips on the adhesive side, which is nor¬ 
mally protected by a paper backing tape. To 
apply the tape, the paper backing is peeled 
off and the tape run along the wall or what 
ever. It can be buried under the wall-paper 
without any tell-tale ridges or it can be 
painted over and depending on the wall 
texture and paint, it can be almost im¬ 
possible to detect. 

Miniature plugs and sockets are also 
available. The sockets, which are fastened 
with adhesive to the wall surface, are 
supplied with a short length of Conduct-o- 
tape to enable them to be spliced into the 
concealed tape. A mating plug and two-core 
flex completes the connection to the ap¬ 
pliance. 

The length of a roll of tape is 50 feet but it 
can be spliced to make any length. It is 
claimed to be suitable for any low voltage 
application and is rated for currents at up to 
an amp or so. If it was used at currents 
approaching an amp, care would probably 
have to be taken to ensure that the splices 
had low contact resistance. 

Two applications which occurred to us 
were as a noise-cancelling loop aerial for an 
AM tuner and perhaps even as an indoor TV 
antenna or lead-in — the characteristic 
impedance may not be very far away from 
the required 300 ohms. Time did not permit 
us to try out these applications. 

One application that Conduct-o-tape is not 
really suitable for is to connect loud¬ 
speakers to an amplifier in a high-fidelity 
sound system. Total resistance of a 50 feet 
length of tape is 4 ohms which does not 
include contact resistance. This would 
mean serious power losses and a reduction 
in damping factor in the system. 

Conduct-o-tape is available from elec¬ 
tronic parts suppliers who can supply 
further information or contact the 
distributors, Ralmar Agencies Pty Ltd, 71- 
73 Chandos St, St Leonards, NSW 2065, or 
interstate representatives. £ 


RECHARGEABLE 
ALKALINE BATTERIES 

NOTE - VOLTAGE 1.5V NOT 1.2V 

Size D — 2 Amp Hour Cap $2.00 
Size C — 1 Amp Hour Cap $1.75 
SizeAA — .3 Amp Hour Cap $1.00 

Rechargeable Nickel Cadmium cells, same sizes 
also available. 

Send S.A.E. for Date Sheet 
Trade enquiries welcome 

INDUSTRIAL AND MEDICAL 
ELECTRONIC CO. 

5th Floor, 100 Collins Street. 
Melbourne 3000 
Phone 63 9258 


3 FERGUSON £ 

Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment. 

BRANCHES 

IN 

ALL STATES 


GAS ELECTRIC TRANSDUCER 

Carbon Monoxide L.P.G. and 
other kinds of combustible 

GAS DETECTION 

Low Voltage 

ifeL 

ifl 
1 1 1 1 

$4.70 incl Post & Packing 
Data sheets available 


MODE ELECTRONICS Co. 
P.O. BOX 365 MASCOT 2020, NSW 
PHONE 666 6324 



TGS 202 
TGS 308 


Ferguson Transformers 
Pty Ltd. 

Head Office 

331 High Street, Chatswood 
NSW 2067 

PO Box 301 Chatswood, 

NSW, Australia 2067 

Phone: 02-407-0261 


THE 

LOGIC 

TRAINER 



The best way to learn 
Digital Techniques is to use 
them. 

The easiest & safest way to 
use them is PIGI-LABII . 

Almost any function can be 
patch wired on this versatile 
teaching aid. 

2Q00X. EXTENDER UNIT 
Also available, this unit has 
six 16 Pin D.I.L. sockets for 
patching in M.S.I. or extra 
Logic components. 

PRINTED CIRCUIT ART 

Inc. M PRODUCTS. 

P.O. BOX 187 BORONIA3155 
7258766 7623499 
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OUR NEW MINIATURE RECEIVER — 


FANTASTIC .. .YES .. .THE FERRANTI 
ZN414 l/C... REQUIRES ONLY 3 PARTS 

K 

I 

TO MAKE A COMPLETE RECEIVER 

T 

WITH AGC . . . WRITE FOR DETAILS 

S 


HUM STOCKISTS Of DLL GENERAL RADIO 0 EUCTRONIC COMPONENT PUIS - TOO NAME IT - WE Will QUOTE 

Valves — Transistors — Zener & Power Diodes — Semi-Conductors — Diacs — Triacs — S.C.R.'s — I / C's. Speakers 

— Microphones — Coils — IFT's. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — 
Condensers — Resistors — Bezels — Styli — Cartridges — Recording Tape — Probes — Instruments — Potentiometers 

— Crystals — Ferrite Beads — Cores — Baiuns — Terminals —Co-Axial Plugs & Sockets — Multi Connectors — Printed 
Circuit Boards — Copper Winding Wire — Etc. — Etc. — Post 40c — (CHEQUES —50c). 


POPULAR KITS ■ TOP QUALITY - LOWEST PRICES 


AUDIO 

1 Direct Reading A.F. 
Gen. 

2 SQ Wave Gen-lOHz- 
1MHz. 

3 Solid State A.F. Gen. 

4 Additive Freq Meter. 

5 A.F. Tone Burst Gen. 

6 Laboratory Solid State 
A.F. Gen. 

7 Scaler / Divider Unit 

8 Crystal Freq Cali¬ 
brator. 

9 Direct Reading A.F. 
Meter- (0-200K Hz — 
10MV-2V). 

10 High Performance A.F. 
Gen. 

11 White Noise Gen. 

12 — 

13 — 

14 — 

AUTOMOTIVE UNITS 

15 Tacho & Dwell Angle for 
Service Stations. 

14 Dwell Extender Unit. 

17 Solid State — CDI. 

18 All Electronic Ignition 
System. 

19 Windscreen Vari Wiper. 

20 Tacho & Dwell Unit. 

21 Brake Light Warning 

22 Emergency Flashor. 

23 High Efficiency 
Flasher. 

24 Solid State Volt Reg. 

25 Car Theft Alarm 
Svstem. 

26 Ignition Analyser & 
Tachometer Unit. 

27 Strobe Adaptor for 
Ignition Analyser. 

28 Car Burglar Alarm. 

29 — 


BATTERY CHARGERS 

30 6 Volt — 1 Amp. 

V 12 Volt — 1 Amp. 

32 Automatic H/ Duty. 

33 114 Volt — 4 Amp. 

34 1973 Automatic Unit. 

35 Constant Current Unit. 

36 — 

37 — 

CONVERTERS — IN 
VERTERS 

38 12 VDC 300 / 600V 100W 

39 12 VDC 240 VAC 20W. 

40 12 VDC 240 VAC SOW. 

41 24 VDC 300 VDC 140W. 

42 24 VDC 800 VDC 160W. 

43 — 

44 — 


C.R.O. UNITS 

45 1963 3" Calibrated. 

46 1966 3" C.R.O. 

47 1968 3" Audio C.R.O. 

48 C.R.O. Electronic 
Switch. 

49 C.R.O. Wideband 
P / Amp. 

50 C.R.O. Calibrator. 

51 — 

52 — 


INTRUDER WARNING 
SYSTEM 

53 Electronic Thief Trap. 

54 Infrared Alarm System. 

55 Simple Burglar Alarm 

56 Light Beam Relay. 

57 Car Burglar Alarm. 

MULTIMETERS & V.O.M. 

58 Protected D.C. Multi 
meter. 

59 Meterless Voltmeter. 

60 Wide Range Voltmeter. 

61 F.E.T. D C. 

62 1966 V.T.V.M. 

63 1968 Solid State V.O.M. 

64 1973 Digital V.O.M. (1). 

65. 1973 Digital V.O.M. (2). 

66 High Linearity A.C. 
Millivoltmeter. 

67 — 

68 — 

PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer. 

70 Regulated Enlarger 
Line. 

71 Slave Flash Unit. 

72 Sound Triggered Flash. 

73 Solid State Timer. 

74 Auto Trigger For Time 
Lapse Movies. 

75 — 

76 — 

REGULATED POWER 
SUPPLIES 

77 Laboratory Type 30/1 
Unit. 

78 Laboratory Type Dual 
Power Supply. 

79 Serviceman's Power 
Supply. 

80 Solid State H.V. Unit. 

81 1C Variable Supply 
Unit. 

82 1972 1C Unit (E/ T). 

83 Simple 5V 1A Unit. 

84 Simple 3-6V 3.5A Unit. 

85 S / C Proof 0 30 VDC at 
1A. 

86 Reg 0 30VDC at 3A 0/ L 
Protected. 

87 Variable Reg 12V 05A. 

88 Reg O/ Load & S / C 
Protection 60 VDC at 2A 
(1973) — EA. 

89 — 

90 — 

R.F. INSTRUMENTS 

91 Solid State Test Osc. 

92 Signal Injector 8, R / C 
Bridge. 

93 Solid State Dip Osc. 

94 "Q" Meter. 

95 Laser Unit. 

96 Digital Freq Meter 
200KHZ. 

97 Digital Freq Meter 
70MHz. 

98 IF Alignment Osc. 

99 27MHz Field Strength 
Meter. 

100 lOOKHz Crystal Cal. 

101 1MHz Crystal Cal. 

102 Solid State Dip Osc. 

103 V.H.F. Dip OSC. 

104 V.H.F Powermatch. 


105 V.H.F. F/S Detector. 

106 S.W.R. Reflectometer. 

107 R.F. Impedance Bridge. 

108 Signal Injector. 

109 1972 FET Dipper. 

110 Digital Freq Meter. 

111 Simple Logic Probe. 

112 Frequency Counter & 
DVM Adaptor. 

113 Improved Logic Probe. 

114 Digital Logic Trainer. 

115 Digital Scaler / 
Preamp. 

116 Digital Pulser Probe 

117 Antenna Noise Bridge. 

118 Solid State Signal 
Tracer. 

119 1973 Signal Injector. 

120 Silicon Diode Sweep 
Gen. 

TRAIN CONTROL UNITS 

124 Model Control 1967. 

125 Model Control with 
Simulated Inertia. 

126 Hi-Power unit 1968. 

127 Power Supply Unit. 

128 SCR PUT Unit 1971. 

129 SCR PUT Unit with 
Simulated Inertia 1971. 

130 Electronic Steam 
Whistle. 

131 Electronic Chuffer. 

TV INSTRUMENTS 

134 Silicon Diode Sweep 
Gen. 

135 Silicon Diode Noise Gen. 

136 Transistor Pattern Gen. 

137 TV Synch & Pattern 
Gen. 

VOLTAGE/CURRENT 
CONTROL UNITS 

142 Auto Light Control. 

143 Bright/ Dim Unit 1971. 

144 S.C.R. Speed Controller. 

145 Fluorescent light 
Dimmer. 

146 Autodim Triac 6 Amp. 

147 Vari-Light 1973. 

148 Stage, etc. Autodimmer 
2KW. 

149 Auto Dimmer 4 & 6KW. 

RECEIVERS — TRANS¬ 
MITTERS — CON¬ 
VERTERS 

153 3 Band 2 Valve. 

154 3 Band 3 Valve. 

155 1967 All Wave 2. 

156 1967 All Wave 3. 

157 1967 All Wave 4. 

158 1967 All Wave 5. 

159 1967 All Wave 6. 

160 1967 All Wave 7. 

181 Solid State FET 3 B / C 

162 Solid State FET 3 S / W 

163 240 Communications 
RX. 

164 27 MHz Radio Control 
RX 

165 All Wave IC2. 

166 Fremodyne 4 1970. 

167 Fremodyne 4 1970. 

R.F. Section Only. 

168 110 Communications 
RX. 

169 160 Communications RX. 


170 3 Band Preselector. 

171 Radio Control Line RX. 

172 Deltahet MK2 Solid. 
State Communications 
RX. 

173 Interstate 1 Transistor. 
Receiver. 

174 Crystal Locked H.F. 
RX 

175 E A 130 Receiver 

176 E.A. 138 Tuner/ 
Receiver. 

177 Ferranti 1C Receiver. 

178 Ferranti 1C Rec/Amp. 

179 7 Transistor Rec. 

180 — 

181 — 

TRANSMITTERS 

182 52MHz AM. 

183 52MHz Handset. 

184 144MHz Handset. 
CONVERTERS 

187 MOSFET 52MHz. 

188 2 6 MHz. 

189 6 19 MHZ. 

190 V.H.F. 

191 Crystal Locked HF & 
VHF. 

AMPLIFIERS PREAMPS 
& CONTROL UNITS 
MONAURAL 

194 Mullard 3 3 

195 Modular 5-10 & 25 Watt. 

STEREO 

196 1972 PM 129 3 Watt. 

197 Philips Twin 10-10W. 

198 PM 10 + 10W. 

199 PM 128 1970. 

200 PM 132 1971. 

201 ETI 425 Amp & 
Preamp. 

202 ETI 425 Complete 
System. 

203 ETI-416 Amp. 

204 PM 136 Amp 1972. 

205 PM 137 Amp 1973. 

GUITAR UNITS 

209 P / M 125 SOW. 

210 E / T 100 100W. 

211 P M 134 21W. 

212 P M 138 20W. 

213 Modular 200W. 

314 Reverb Unit. 

215 Waa Waa Unit. 

216 Fuzz Box. 

PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P.A. Amp & Mixer. 

221 P M 135 12W. 

222 Modular 25W. 

223 Modular SOW. 

CONTROL UNITS 

225 P M 112. 

226 P / M 120. 

227 P / M 127. 

MIXER UNITS 

229 FET 4 Channel. 

230 ETI Master Mixer. 

231 Simple 3 Channel. 

TUNER UNITS 

232 P M 122 

233 P / M 123. 

234 P / M 138. 

235 Simple B / C. 


PREAMPLIFIERS 

237 Silicon Mono. 

238 Silicon Stereo. 

239 FET Mono. 

240 Dynamic Mic Mono. 

241 Dynamic Mic Stereo. 

242 P / M 115 Stereo. 

243 — 

MISCELLANEOUS KITS 

244 Geiger Counter. 

245 Direct Reading Im¬ 
pedance Meter. 

246 — 

247 Electronic 
Anemometer. 

248 Simple Proximity 
Alarm. 

249 Pipe & Wiring Locator. 

250 Resonance Meter. 

251 Electric Fence. 

252 Metronome Ace Beat. 

253 Transistor Test Set. 

254 Electronic Ther¬ 
mometer. 

255 Flasher Unit. 

256 Lie Detector. 

257 Metal Locator. 

258 Stroboscope Unit. 

259 Electronic Canary. 

260 240V Lamp Flasher. 

261 Electronic Siren. 

262 Probe Capacitance 
Meter. 

263 Moisture Alarm. 

264 AC Line Filter. 

265 Proximity Switch, 

266 Silicon Probe Electronic 
Thermometer. 

267 Transistor / FET 
Tester. 

268 Touch Alarm. 

269 Intercomm Unit. 

270 Light Operated Switch. 

271 Audio / Visual 
Metronome. 

272 Capacitance Leakage 
Checker. 

273 Audio Continuity 
Checker. 

274 Bongo Drums. 

275 Simple Metal Locator. 

276 Keyless Organ 

277 Musicolour. 

278 Stereo H Phone. 
Adapter. 

279 Attack / Decay Unit. 

280 Tape Recorder Vox 
Relay. 

281 Tape Slide Syn¬ 
chroniser. 

282 Tape Actuated Relay. 

283 Auto Drums. 

284 1C Vol Compressor. 

285 Audio Attenuator. 

286 Thermocouple Meter. 

287 Door Monitor. 

288 Earth "R" Meter. 

289 Shorted Turns Tester. 

290 Zenor Diode Tester. 

291 Morse Code Osc. 

292 Simple Electronic 
Organ. 

293 Pollution & Gas 
Analyser. 

294 Universal H / Phone 
Adaptor. 

295 Super Stereo ETI 410. 

296 "Q" Multiplier. 


PHONE 


E. D. & E. 


(SALES) 
PTY. LTD. 


PHONE 


662 3506 118 LONSDALE STREET, MELBOURNE - 3000 - VIC. 662-3506 
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Books & 
Literature 


TV pocketbook 

TELEVISION ENGINEERS’ POCKET 
BOOK, edited by P.J. McGoldrick. 
Published by Newnes — Butterworths, 
London, 1973. Hard covers, 130 x 192, 
372pp, many circuits and diagrams. 
Price in Australia $7.30. 

This is the sixth edition of the well-known 
Television Pocket Book, which was first 
published by Newnes in 1954. It has been 
very extensively revised and updated, with 
a large amount of new material covering 
such areas as colour TV, solid state circuits, 
ICs and servicing. 

Written at what can best be described as 
“thoroughgoing qualitative” level, the book 
is more than ever before a sound and 
practical introduction to television 
receivers and their operation. While in 
places fairly strongly orientated towards 
the UK situation, it none the less gives a 
very great deal of broad and basic theory. 

As a result, it would seem a good choice 
for the student, hobbyist or trainee 
technician who wants a readable and 
satisfying introductory text. At the price 
quoted it is also good value for money. 


TIME CLOCKS 



VENNER HORSTMANN 


VENNER & HORSTMANN 
BRAND USED TESTED & 
GUARANTEED WITH SPRING 
RESERVE! 

240V 50Hz 15 or 20 AMP 
CONTACTS 

$12.00 each 

Postage: NSW 85c, VIC 85c. QLD 
85c. SA $1.05, WA $1.50. 


CLOCK DISPOSAL CO. 

P.0. BOX 147 
LINDFIELD, NSW 2070 


The review copy came from the local 
office of the publisher, but local bookstores 
should have stocks by the time this is 
printed. (J.R.) 

Antenna manual 

THE ARRL ANTENNA BOOK, published 
by the American Radio Relay League, 
Inc., Newington, Connecticut, 1874. Soft 
covers, 165 x 242mm, 336pp, many 
photographs and diagrams. Price in 
Australia $4.50 plus 50c postage. 

This is again a new edition of a well- 
known book — in this case the thirteenth 
edition of what has virtually become the 
radio amateur's “bible” on antennas and 
transmission lines. The first edition of the 
ARRL Antenna Book was published no less 
than 25 years ago, and in the years since 
then countless amateurs and SWL’s have 
found it of great value. 

This time the book has received what is 
probably its most extensive revision to date, 
and there are some noteworthy additions. 
One in particular should be much ap¬ 
preciated: a thorough and well-written 
section on the use of the Smith Chart in 
solving transmission line problems. There 
are also sections on design and construction 
of log-periodic antennas, and new practical 
HF configurations such as a 40-metre 
“sloper”. Material has also been added on 
rotator and tower delection. 

There are four new chapters. One on 
antennas for restricted space, on space 
communications antennas, one on 
measurements, and finally one on 
specialised or esoteric antennas such as 
discones and “beverage can specials”. 

More than ever before, then, a very sound 
and down-to-earth reverence manual on 
antennas, and one which should be of value 
to the college and engineering student as 
well as the radio amateur. 

My only complaint is that I couldn’t find 
any information on the use of trees as HF 
antennas. The US army is reported to have 
achieved good results in this direction, and 
it would have been interesting to see some 
discussion of the technique used. Perhaps 
we will find it in the 14th edition! 

The review copy came from the Technical 
Book and Magazine Co of 289-299 Swanton St 
Melbourne, who advise that they have 
copies in stock. (J.R.) 

CMOS status report 

CMOS INTEGRATED CIRCUITS — A 
STATUS REPORT, by Graham A. 
Rigby, PhD. Published by AWA 
Microelectronics Ltd, Rydalmere, NSW 
(reprinted from Australian Electronics 
Engineering). Brochure, 5pp. 

This is a reprint of a recent review paper 
published by Dr Graham Rigby of AWA 
Microelectronics, surveying the status of 
CMOS integrated circuits at the current 
state of the art. 


NEW BOOKS 

JUST A FEW OF THE THOUSANDS 
ALWAYS IN STOCK CALL IN OR WRITE 
GIVING YOUR REQUIREMENTS. All books 
reviewed in "Electronics" can be ordered 
from us. 


1974 ANNUALS!! 

A R R L RADIO AMATEURS' HANDBOOK 1974 

$6.95 

WORLD RADIO TV HANDBOOK 1974 (Complete 
guide to World's Shortwave Stations) $5.95 


•A.R.R.L. ANTENNA HANDBOOK — American 
Radio Relay League — new Edition!! $4.50 

BASIC RADIO — New revised edition by Tepper in 
six volumes Set $72.50 

COLOUR TV THEORY Hutson $10.80 

ELECTRICAL ENGINEERS REFERENCE 
BOOK. New 13th Edition - JUST 
RECEIVED!! ' $34.75 

ELECTRIC GUITAR AMPLIFIER HANDBOOK 
New enlarged edition. $6.95 

FAIRCHILD TTL APPLICATIONS HAND 
BOOK $5.00 

HAM NOTEBOOK by the editors of Ham Radio 
Magazine $3.95 

HI FI LOUDSPEAKERS AND ENCLOSURES — 
Revised 2nd Edition $6.10 

HOW TO LISTEN TO THE WORLD New 8th 
Edn $4.95 

JAPANESE RADIO, RECORD & TAPE PLAYER 
SCHEMATIC SERVICING MANUAL $6.45 
PAL RECEIVER SERVICING by D. J. Seal — A 
new book! Profusely illustrated in colour, highly 
recommended! $11.90 

PIN POINT TRANSISTOR TROUBLES IN 
TWELVE MINUTES $7.35 

RADIO HANDBOOK New 19th Edn $14.95 

RADIO VALVE AND TRANSISTOR DATA 9 e- 
of 3000 Valves and 4500 Transistors, Diodes, 
Rectifiers and Integrated Circuits $2.65 

TRANSISTOR SPECIFICATIONS MANUAL, 6th 
Edition 1973 $4.75 

TRANSISTOR AUDIO RADIO CIRCUITS — for 
radios amplifiers, tape recorders. Selected circuits 
by Mullard $5.60 

TRANSISTOR TV. SERVICING GUIDE — 
Middleton $4.20 

TRANSISTOR EQUIVALENTS European, 
American and Japanese; 9,000 types and 5600 
substitutes; 8th Edp JUST RECEIVED!!!! 

$4.95 

TV SERVICING GUIDE arranged by Trouble 
Symptoms Deane & Young (Our best 
seller) $4.00 

VIDEO RECORDING — Record and replay 
systems - G. White $9.50 

MAIL ORDERS BY RETURN PLEASE 
ADD 70c per parcel postage (Vic). $1.00 per 
parcel interstate. 

TECHNICAL BOOK & MAGAZINE CO. 

295 299 Swanson St., 

Ph. 663 3951 MELBOURNE 3000. Ph. 663 2849 


After an introduction, it deals with the 
construction and operation of the basic 
CMOS gate and then passes on the discuss 
internal circuit design, CMOS-bipolar 
compatibility, low voltage CMOS, high 
speed CMOS, CMOS LSI, and custom 
CMOS. 

There is naturally an emphasis on the 
viewpoint of a device designer and 
manufacturer, as one would expect. 
However user orientated aspects such as 
performance and applications are also 
discussed, making the paper an informative 
and satisfying review. 

Well worth reading, if you would like to 
know more about this important logic 
family. 

The reprint is available free and post free 
from AWA Microelectronics, at 348 Victoria 
Road, Rydalmere NSW 2116. (J.R.) £ 
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Letters to 
the editor 



TELEFIX YOUR OWN TV $2.50 


Next time your TV goes on the blink it's 
more than likely a valve has gone 
faulty. If you knew which one you 
could replace it yourself. 

Well you can with Telefix. 

Telefix is an ingenious little calculator 
which works out the most likely cause 
of the trouble. It pinpoints the exact 
valve. Check the valve and if need be 
replace it and you've cleared the fault 
yourself. 

Telefix pays for itself the first time you 
use it, and 90pc of faults are caused by 
valves. Supplied with full instructions 
covering leading brands and available 
from leading electronic stores including 
Kitsets branches, Ham Radio Supplies, 
PrePak etc or send $2.50 to DICK 
SMITH ELECTRONICS PTY. LTD., 
BOX 747, PO, CROWS NEST 2065 
N.S.W. 


UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET, 
MELBOURNE, 3000 
TELEPHONE: 663 3815 

THIS MONTH'S SPECIAL 
LM 3065 TELEVISION SOUND SYSTEM. 

Monolithic I.C. including3 IF limiting stages FM 
detector, electronic volume control, audio 
amplifier driver and temperature stable 
regulated power supply. Only $5 each incl. cir¬ 
cuit post paid. 

SPEAKERS 23/4" diam and 3 V 2 " diam. 8 ohms 
also 2»/4" diam. 22 ohms. 50c each. P/ P 25c. 

9 TRANSISTOR RADIO CHASSIS. Brand new, 
complete with all components in working order. 
Less speaker and cabinet. S2.50 each. P/P 40c. 
As above but including speaker, S3 each. P/P 
40c. 

SILICON DIODES 100P.I.V. 145 amp S3 each 
P P 30c. 

CASSETTE TAPE HEADS. Mono. 300 Ohms. 
SI.50 each P/P 15c. 

CRYSTAL FILTERS. 10.7 MHZ 10 KHZ Band 
width. S5 each P/P 30c. 

5K TRANSISTOR RADIO SWITCHED POTS. 

40c each P P 15c. 

TRANSISTOR RADIO TUNING GANGS. 50c 

each P/P 15c. 

PACK 10 ASST. Silicon audio Transistors SI per 
pack P/P 20c. 

TRANSISTOR RADIO EARPHONES 3.5mm 40c 
each P/P 20c. 

POWER SUPPLY EX COMPUTER. Fully 
Transistor Regulated. As new and in perfect 
working order. 240v AC. Primary 30v P.C. 
Secondary at 5 amps. S35 each. Freight forward. 
COMPUTER TAPE Vj" Diameter on 10Vj" reels 
in plastic boxes. SI each P/P si. 

COMPUTER BOARDS. Approx. 10 transistors. 
Plus 30 Diodes and resistors on each board. All 
components have long leads. 6 boards for $6. 
Plus SI p/p. 

COMPUTER RELAYS. Silver wire type. 4 sets 
changeover contacts. Size 2VY' x 1" x V 2 ". 
Complete with socket. 50c each P/P 20c. 

AS above, but with latching coil assembly. 75c 
each P'P 20c. 


The views expressed by correspondents are 
their own and are not necessarily endorsed 
by the editorial staff of "Electronics 
Australia". The Editor reserves the right to 
select letters on the basis of their potential 
interest to readers and to abbreviate their 
contents where this appears to be ap¬ 
propriate. 

Component situation 

In January you up-dated your Laser 
article and I decided to build it. I wrote to 
Laser Electronics for the tube and received 
it promptly and beautifully packed. I left an 
order with J. H. Magrath for the tran¬ 
sformer and sat back and waited. In¬ 
cidentally another supplier was not helpful 

— having written for the price of their 
diodes I sent an order and a cheque for four 

— the cheque was returned with a letter that 
there was a $10.00 minimum on all orders!! 

J. H. Magrath did their best but no 
transformer was available. Early in June I 
wrote to Laser Electronics and asked if they 
could help. I received a reply by return mail 
from a Mrs Patricia Smith (Marketing 
Executive) offering to help in any way they 
could. I wrote back immediately. Because 
of the mail strike there was a slight delay, 
but within a week I received a small parcel 
containing the transformer, three .001 5kV 
caps, and a 1500 VDCW paper cap. and a 
letter from Mrs Smith. 

I quote: “From your letter you appear to 
have some component trouble (!) . . .Re: 
Your transformer — I have scrounged 
through the workshop and have come 
across a transformer which was out of a 


bench supply. This transformer was a 
prototype manufactured for us and will run 
your tube. The details for connecting are as 
follows (five lines of details). For this 
transformer we will charge $5.00 plus 
postage $2.00 making a total of $7.00 out¬ 
standing. The three .001 5kV capacitors 
have been included at no additional cost.” 

I am still in a state of shock at the thought 
of a marketing executive (and a woman) 
scrounging through a workshop for a 
transformer for someone who was not 
really their customer! So Laser Electronics 
and Mrs Patricia Smith get full marks from 
me for their care in looking after their 
products. Need I remark that the absence of 
transformers means the Laser tubes are 
useless for ordinary people? 

Rev. Fr. J. Dunne, S.J. 

Campion College, Kew, Vic 
COMMENT: Don’t be too eager to condemn 
the firm who sent back your cheque. With 
rising labour costs, a great many firms both 
here and overseas have been forced to adopt 
a minimum order policy and curtail their 
services. It’s either that, or load all prices to 
recover the cost. We agree that you 
received very commendable service from 
Laser Electronics, but surely they wouldn’t 
be able to repeat the performance for many 
others — if the truth is known, helping you 
quite probably involved at least $10 worth of 
time and labour, quite apart from the 
components. 

Transformers have been scarce recently, 
particularly those for fairly specialised 
projects like the laser. But we understand 
that this situation is now much improved, 
and getting better. 


you thinking of buying 



The 100% 
solution is—buy 


emcnstan 


the 16 in 1 
home workshop 

(without conversion) 


Circular Saw, 
Belt Sander, 


Band Saw, Fret Saw, Jig Saw, 
Disc Sander, Box combing set 


Basic unit performs all 
above functions and ten 
other operations with 
optional accessories 




TILTS 90° 


DISC SANDING. 


MAIL COUPON TODAY for literature, price*, etc., 


| To ELLIOTT MACHINE TOOLS PTY. LTD. 32 Barcoo St.. East Roseville. N S W. 2069 | 
| Please forward literature and prices of EMCOSTAR homeworkshop Phone 406 4322 j 

Name. 
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More on components 


May I, as a hobbyist, respond to the letter 
written by the Sales Manager of IRH 
Components. Despite the thumping of the 
nationalist drum, it is our manufacturers 
and retailers, together with their servants 
— the Australian Government, that have 
done their utmost to kill electronics as a 
hobby here. They have kept the prices high 
and the design and quality low. A true 
picture would soon emerge if your 
magazine took the trouble to ask the ex¬ 
perimenter and hobbyist to cite instances of 
shoddy and negligent goods and services 
from the industry. 

The fact of that matter is, that no parts 
are imported here from countries whose 
engineers and technicians are on a sub¬ 
sistence wage. This argument is emotional 
and untrue! Most assemblers of equipment 
are unskilled and with the exception of one 
or two countries, these people earn as much 
or even more than ours do. 

The local scene for the hobbyist is a 
gloomy one. Constructing projects is a 
frustrating business. Now I buy much of my 
parts from England and America. The 
response is faster, the service is better and 
even with postage and duty the goods are 
much cheaper. 

J. Brown (East Bentleigh, Vic.) 
COMMENT: There is undoubtedly a high 
emotional content in the argument about 
overseas wage levels, and in any case rising 
living standards are gradually making the 
point irrelevant. But have you told the 
workers in Taiwan, Singapore, Mexico and 
the other countries currently favoured for 
“off-shore” manufacture and assembly how 
much they are supposed to be earning? 

There are considerable problems 
associated with component availability for 
the hobbyist, certainly. But many of them 
arise because Australia is a small, 
relatively remote market by world stan¬ 
dards. Who do you want to blame for that? 


Those naughty cm! 

The smugness of your reply to R. N. 
Simpson’s letter (August issue) appalled 
me by its lack of understanding of what the 
millimetre in particular is all about. 

When we have settled down to really using 
metric units of length and not converted 
Imperial units, small components, elec¬ 
tronic or otherwise, can be more simply 
expressed in millimetres than centimetres. 
We will have printed circuit boards 
designed on a 4 mm module (0.150in equals 
3.81 mm); we will have keyways on shafts 8 
mm x 7 mm; we will have cases 230 x 215 x 
90mm and so on. 

In other words, no decimal fractions to 
worry about, other than in industries 
currently using thousandths of an inch 
which will be replaced by hundredths of a 
millimetre. 

The size 4mm is far less clumsy than 
0.4cm ; 215mm is shorter than 21.5cm and 
believe it or not, is easily resolved as the 
same length! 

J. A. Bennet (Revesby, NSW) 
COMMENT: On the other hand, 34cm is 
shorter than 340mm, and it too is easily 
resolved as the same length. Frankly, we 
remain puzzled by the vehemence of the 
campaign against the centimetre. For 
measurements from a few tens of mm up to 
a metre, it seems a logical and convenient 
unit, worthy of a place alongside both mm 
and metres. ® 


LAFAYETTE "guardian 6600” 6-band 

Beacon — Broadcast — Marine — FM — Aircraft — VHF 
Portable Radio with Radio Direction Finder 



Rotatable Antenna for Beacon, 
Broadcast, Marine Band Recep¬ 
tion & Direction Finding. 


Squelch 

Control 


Signal Strength, 
Tuning / Battery Meter 


$179.50 ,ncludin9 


Sales Tax 


(1) 160-390KHz Beacon (2) 550-1600 
KHz Broadcast (3) 1.6-4.6MHz Marine 
(4) 88-108MHz FM (5) 108-136MHz 
Aircraft (6) 147-174MHz FM. 


6 BANDS 


OPERATES FROM INBUILT BATTERIES OR 220-240 VOLTS 50 Hz. 

The “Guardian 6600“ is the latest de-luxe version of Lafayette's most advanced 
Portable Battery / Electric Radio for top reception plus Direction Finding. 20 
Transistors, 17 Diodes and 2 Thermistors. Telescopic whip antenna for VHF plus 
external antenna jack. Squelch control. Supplied complete with comprehensive 
Operating Manual. 


SOLID STATE COMMUNICATIONS RECEIVER 


GENERAL 

COVERAGE 

HA-600A 

$199.50 

Including 
Sales Tax 



Qg 150 400 KHz, 550 1600 KHz (Broadcast Band), 1.6 4.8 MHz, 4.8 14.6 MHz, 


OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 


• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

a Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes. 

• Product Detector for SSB CW. 


• Edge illuminated Slide Rule Dial with "S" 
Meter. 

• Continuous Electrical Bandspread Calibrated 80 
— 10M. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance: 4 to 16 Ohms. 


LAFAYETTE ELECTRONICS 

LAFAYETTE Communications Receivers 
Division of Electron Tube Distributors Pty. are also available from :— 


Ltd. 

All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET. ST. KILDA. 

VIC., 3182. Phone 94 6036 


RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George 
Street Sydney NSW 

TISC0 AGENCIES, Overend and Hampton Streets 
Woolloongabba Qland 

WILLIS TRADING CO., 445 Murray Street Perth W A 
L A. HEYWARD, 6 Herbert St Launceston Tas 


TRADE REPRESENTATIVES 

S.A : Tyquin Distributors Pty. Ltd., 167 West Beach Road, Richmond. Phone43 8153. 
W.A : Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth — Phone21 7861. 
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SHOPLERT 


The most revolutionary shop doorway 
minder to ever appear on the market 

Uses NO light beams — works on a sudden variation of 
room light, ie when someone walks in front of it. Range 
approx 10 feet. Battery operated — takes 6 penlite ceils. 
Replace batteries only 2 to 3 times a year. Built in speaker 
produces adjustable loud or soft tone. Whole unit is self 
contained and can be fitted by ANYONE in minutes. No 
external wiring needed. Provision for remote extension. 
Thousands sold in NZ. Replaces every other shop alarm on 
the market. Complete and ready to go (minus batteries). 

$29.40 each ° r 4 f ° r $99.00 



HOMODYNE TUNER 
KITSET 

(from Electronics Australia) Complete with at¬ 
tractive anodised cabinet and silk screened 
front. $26.00. 



50 WATT GUITAR AMPLIFIER 


Introducing our fabulous 60 Watt guitar amplifier kitset — using a new technique for your protection. Both preamps and main amps era 
duplicated, and internally wired together^ so that in the unlikely event of one channel developing a fault the other will continue to operate. 
Look at these features . . . 

• Feeds two speaker cabinets with 25 watts each. This gives a total genuine power output of 50 WATTS RMS 

• Unique tone control circuitry provides wide range of tones for Lead Guitar. Rythme Guitar. Bass Guitar. Organ, and P.A. 

• The preamps and power amps have been preassembled and tested so the total assembly time of your kit should not exceed 8 - 8 hours. 

• Very little electronic knowledge is required to assemble this kit. mainly the ability to use a soldering iron. 

• The output stages are Integrated circuit devices and are protected by fuses in case of a loudspeaker short The entire amplifier consists of transistors and integrated cir¬ 
cuits. 

• The unit is supplied with prepunched chassis (most parts already mounted for you), an attractive vinyl covered wooden cabinet, and highly attractive front panel The unit, 
when completed, looks fully commercial. 

• The unit Is half the weight of current outdated commercial units, and about half the price. ▲ . 

C1QQ Add $B freight 


# Why pay ovtr $300 for a unit — our prict it only 


to Australia flk Islands 


ITEMS REQUIRED . 

I enclose cheque / money order, including 50 cents extra to cover postage. 

We regret that due to currency regulations we cannot accept personal cheque. 

NAME: .... . 

ADDRESS: ...;. 

Send tnis coupon to 


WELLINGTON 


sunKra 


• ALL RADIO COMPONENTS • 


MONEY BACK IF NOT 

_ COMPLETELY SATISFIED 

P.O. BOX 27 037, Wellington, New Zealand. 

DEAR KIT PARTS - PLEASE RUSH MY ORDER -THIS BATH IS GETTING COLD! 


We offer the 
LOWEST prices 
in the 

South Pacific! 

send for our 
FREE 

catalogue 
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The Amateur 
Bands 


by Pierce Healy, VK2APQ 



17th Jamboree-On-The-Air 

This event, held each year, gives Boy Scouts and Girl Guides the opportunity, 
through amateur radio, to exchange greetings and personal expressions of 
good fellowship on a scale not practicable through the usual communications 
channels. 


The 17th Jamboree-on-the Air will be held on the 
weekend I9th-20th October, 1974, from 0001 hours local 
time Saturday to 2359 hours local time Sunday. 

It is not a contest. There are no awards for out¬ 
standing DX contacts, rare countries worked, or 
number of contacts. It is simply an opportunity for the 
expression of goodwill and fellowship between the 
youth of all nations. 

During the 1973 JOTA the youth of 87 countries 
participated. They ranged from groups in small 
emerging nations to those in the larger and more 
technically advanced countries. It allowed those from 
remote, sparcely inhabited areas to learn first hand of 
the life and activities in large towns and cities. By 
contrast, it gave those in the cities a knowledge of life 
away from the pressures and demands of thickly 
populated areas. 

To the amateur it is an opportunity to provide a 
service to his community, and can be rewarding and 
educational. 

There are three basic rules for the event:— 

Amateurs enter by calling “CQ Jamboree” or by 
answering other stations heard using that call. 

Any authorised frequency or mode may be used. 

All participants must strictly observe the terms of 
their licence. 

Many interesting points are contained in the report 
on the 1973 JOTA, published by the World Scout 
Bureau, in Geneva, Switzerland. 

Here are some interesting snippets from the report, 
received from Australian JOTA Organiser, Noel 
Lynch, VK4ZNI. 

The Japan Expo 70, Commemorative Fund supports 
the JOTA project. Through this grant the Bureau was 
able to distribute 100,000 official JOTA posters to 150 
locations around the world. 

In Australia and Papua-New Guinea, 507 amateur 
stations participated. In Papua-New Guinea, VK9HT 
operated from the Lae Show where most of the 10,000 
visitors saw the station in operation. From here a 
Danish girl guide was able to have a long contact in her 
native tongue with a JOTA station in Denmark. 

Another Papua-New Guinea station, VK9IF, may 
have a claim for a JOTA first, for contacts with Scouts 
in Hawaii, Tokyo and Wellington (NZ), via amateur 
satellite OSCAR VI. * 

In Brazil 427 stations made 3536 contacts with foreign 
Scout groups and 115,944 contacts with stations within 
Brazil. 

In Ireland, El ALB was aboard the Scout training 
ship, Albatross. Scouts from various Dublin units went 
aboard for the weekend and, despite the rough 
weather, many contacts were made. 

Apart from amateur stations in Malaysia, the 
military network was particularly helpful. It enabled 
Scouts of the Sg. Buloh Leper Camp and the Serendah 
Boys’ Home to take part in JOTA for the first time. 

The efforts of the Tuhoa District Scouts (New 
Zealand) to interest amateurs in the JOTA resulted in 
re-starting the local radio club after a period of 
hibernation. In Timaru, a group of Venturers were 
given an interesting lesson in wine making from a 
German station. 

JOTA station CTlIN, in Faro. Portugal, did its “good 
turn” by helping, through a contact with a British 
station in London, to find a special medicine needed for 
a seriously ill, 9-year-old boy. Two other stations, 
CT1JAM and CTlCNE were featured in a 15-minute 


film made to give “the idea of JOTA to Portuguese 
youth”. The film was shown on TV. 

Four stations operated from the Azores, all with 
special call signs: — CT2CNE; CT2AEP; CT2JAM and 
CT2BSA, the latter on behalf of an American Scout 
Troup. The press and TV gave excellent coverage and 
a special postmark was in use. 

In the town of Vasteras five stations were operating. 
One group arranged a competition for their neigh¬ 
bours, and provided baby sitters when necessary, so 
that parents could join in the program. The event 
finished with a big campfire. 

Co-operation between Scouts and amateurs has 
increased and the Scouts now have a special column in 
the amateur magazine. 

In the United Kingdom the national organiser is Les 
Mitchell, G3BHK, to'whom the credit for suggesting 
and organising the first JOTA is acknowledged. Poor 
propagation conditions prevented a large number ot 
DX contacts being made. However, one group in 
Birmingham learned all about Apple Day in Canada 
from a Scout group on Prince Edward Island. 

Nearly one third of the Scout groups in Uruguay took 
part from the station of National Organiser, CX6AZ, in 
Montevideo. Special permission was given which 
allowed scouts to talk from an amateur station during 
the period of JOTA. The boys were thrilled to talk to an 
aircraft flying at 9000 metres over the USA. 

In Finland “Radio Scouting” is regarded as a year- 
round activity and the event saw two newly licensed 
scouts, OH3FO and OH6JX participating with home- 
built, crystal-controlled transmitters. Several stations 
operated on two metres FM for local contacts. 

World JOTA organiser, Len Jarrett, HB9AMS, 
operated the World Scout Bureau station, HB9S, from 
the top of Mount Chasseron, some 100km north of 
Geneva, Switzerland, 1600m high. Fine sunny weather 
on Friday afternoon changed and Saturday and Sunday 
was spent above or in the clouds with winds up to 
100km per hour. 

Operation commenced about 2000 GMT on the Friday 
evening and continued until around 2200 GMT Sunday, 
almost 50 hours non-stop. 

Conditions within Europe were consistently good, but 
to other parts of the world it was spasmodic. However, 
•the Scout groups contacted totalled over 200 and in¬ 
cluded over 30 different countries. 

The operators at HB9S could speak several 
languages, and were able to talk with non-English 
speaking groups. 

Scouts and Girl Guides in the Netherlands treated 
the JOTA as a joint venture, and this appeared to be a 
great success. Dutch stations participating increased 
by 25pc over the previous year. 

Scouting Nederland was honoured by the presence of 
Her Majesty Queen Juliana at the opening of their new 
headquarters building on the Saturday, JOTA station 
PA0PHK/A taking part in the ceremonies. 

Eight stations operated north of the arctic circle in 
Norway and, for the first time in the history of JOTA, 
Scouts operated from Jan Mayen Island. The call signs 
were JXlDM and JX2FL. 

The impact of JOTA in Norway is outstanding. 
During 1973, Radio Scouting became an integral part of 
the Scouting program, organised by the Norwegian 
Radio Scouting Committee. The committee, consisting 
of amateurs, has co-ordinated courses and instruction 
in radio at camps seminars and similar gatherings. It 


also has a large kit-building program. Monthly Scout 
nets have been organised and a Radio Scouting column 
edited for inclusion each month in the Norwegian 
amateur radio bulletin. 

In 1973, for the first time, Radio Scouting was 
adopted in the program at the Norwegian Girl Guides 
Association National Camp. Some 2400 participants 
took part in camp courses on radio theory and allied 
subjects. The call sign of the NGGA is LA2SS. 

New regulations introduced in Norway this year 
have made it easier for Scouts to obtain their amateur 
licence. For candidates 14 years or older, a novice 
licence has been introduced. 

A large number of Scout troops are arranging their 
own radio amateur courses headed by amateurs within 
their ranks. 

Two aspects of JOTA worth noting are: — the ex¬ 
cellent public relations created in many countries, on 
both governmental and local community levels. The 
other is the excellent opportunity for the promotion of 
amateur radio as a worthwhile activity within a 
community. 

Bulletins on the 17th Jamboree-on-the-Air have been 
issued to branch organisers and Girl Guides 
Association with suggestions for those wishing to 
participate. Amateurs wishing to do so should contact 
their local Scout or Guide group or their branch 
organiser. 

Branch organisers are: — 

Queensland — Commissioner Ian Clarke, C/- Q’land 
Branch Headquarters, The Scout Association of 
Australia, PO Box 50, Broadway, Brisbane, 4000. 

NSW — Commissioner Ray Lawrence, C/- NSW 
Branch Headquarters, 283 Clarence Street, Sydney, 
2000. 

Victoria — To be appointed. 

Tasmania — District Commissioner Ken Lane, 15 
Nelumie Street, Lindisfarne, Tasmania, 7015. 

South Australia — Steve Johnston, VK5ZNJ, Flat 14, 
13 Balmoral Road, Salisbury East, 5109. 

Western Australia — Commissioner Peter Hughes, 
VK6HU, 58 Preston Street, Como, 6152. 

LOCAL AND OVERSEAS NEWS 

REGION I 
UK 10GHz Record 

A new United Kingdom record for a two-way contact 
on the 10GHz band was set on 11th May, 1974. The 
distance, 243km, exceeds the previous record of 212km 
set in September 1973. The contact was between 
GW4BRS, a Barry Radio Society group consisting of 
GW4AMV, GW3PPF and GW8FGT on Snowdon 1086 
metres above sea level in Wales and GM30XX with 
GM3DXJ up Cairnsmore of Carsphairn in Scotland, 796 
metres above sea level. Both groups experienced very 
bad weather conditions. In Scotland it was rain, hail, 
sleet and fog, while in Wales it was continuous rain and 
fog. 

The Scottish signals were reported as being about 
lOdB above the noise and the Welsh as S2 with some 
QSB. 

The equipment was quite small, nominally lOmW 
Gunn oscillators to dish antennas around 700mm 
diameter. A rough check suggests that the equipment 
had a path loss capability of 165-175dB. The calculated 
path loss, assuming the free space value, is 161dB, so 
the calculated reserve was 4-14dB. This value agrees 
quite well with the actual signal strengths reported and 
implies that both pieces of equipment must have been 
working well and the path loss could not have been 
much greater than the free space value. (Rad. Comm. 
June 1974). 

New Prefixes 

It has been announced by the International 
Telecommunication Union that the following call sign 
series have been provisionally allocated. A9A—A9Z for 
Bahrain and C4A — C4Z Republic of Cyprus. 

REGION II 
DXCC Changes 

The ARRL have announced two changes in their 
DXCC countries list. Any contacts made 1st June, 1974 
and after with stations in Tibet will be creditable 
towards the China (BY) listing, while contacts with 
stations in Zanzibar will be creditable towards the 
Tanzania (5H3) listing. This makes the maximum 
possible total 355 countries, with a possible total of 35 
deletions. (QST June 1974). 

REGION III 
VK ZL Oceania Contest 
The NZART and WIA invite world wide participation 
.in the 1974 VK-ZL-Oceania DX contest. 

Object: For the stations in other parts of the world to 
contact stations in that area and vice versa. 

Dates: Phone section — 24 hours from 1000GMT 
Saturday, 5th October, 1974 to 1000GMT Sunday, 13th 
October, 1974. 

CW section — 24 hours from 1000 GMT Saturday, 12th 
October. 1974 to 1000GMT Sunday 13th October. 

There will be three main sections: — 


Radio clubs and other organisations, as well as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200. 
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E.T.I. 4600 MUSIC 
SYNTHESISER 



VOLTAGE CONTROL 
OSCILLATOR 
SECTIONS (V.C.O.) 

Complete kit of parts including 
cmos only $45.00 each 

KEYBOARD CONTROLLER 

Complete kit of parts including 
cmos only $80.00 

Five Channel Mixer Section 

Complete kit of parts — only 
___ $44.00 

POWER SUPPLY SECTION 

Complete kit of parts only $51.00. 

NOISE GENERATION AND 
CONTROL SECTION 

Complete kit of parts including 
cmos only $25.50 

TRANSIENT GENERATOR 

Complete kit $31.00 

VOLTAGE CONTROLLED 
AMPLIFIER (V.C.A.) 

Complete kit $15.00 

ENVELOPE CONTROLLER 

Complete kit $44.00 

TRANSIENT GENERATOR 2 

Complete kit $29.00 


PACK AND POST: Please add 50c for 
one section or $1.00 for two or more 
sections. 



ELECTRONIC COMPONENTS DIVISION OF 
JOHN CARR & COMPANY PTY LTD. 


405 SUSSEX STREET 
SYDNEY 2000 

PO. BOX K39, HAYMARKET 
211-5077 211-5077 


a. Transmitting phone. 

b. Transmitting CW. 

c. Receiving phone and CW combined. 

2. The contest is open to amateur stations in any part 
of the world. 

Further details may be obtained from the WIA 
Contest Manager, Box 679 Post Office East, Mel¬ 
bourne, Victoria 3002, or NZART Contest Manager, 152 
Lytton Rd, Gisborne, NZ. 

Remembrance Dav Address 

The opening address for the 1974 Remembrance Day 
contest was given by the PMG, Senator R. Bishop. The 
address was transmitted over WIA stations throughout 
the commonwealth. Senator Bishop said:— “I am 
honoured to be invited by the Wireless Institute of 
Australia to open its 27th Remembrance Day Contest. 

“This contest is primarily a memorial to the 35 
amateur wireless operators who gave their lives in 
World War II. However, it also serves as an advanced 
training exercise in the important field of radio¬ 
communication. 

“Amateur radio, today, is a highly skilled activity 
and provides a reservoir of competent operators, who 
are internationally recognised, who relieve the 
stresses from Government services in times of 
emergency and who do much to promote better un¬ 
derstanding between the peoples of Australia and other 
countries. 

“Looking beyond the next decade the alliance of 
computers and communication networks in con¬ 
junction with new technologies will provide the 
capabilities for a wide range of new services. The 
demand for mobile services of all kinds is likely to 
increase markedly. 

“Vast increases can be foreseen in the volume of 
information conveyed by transmission media, both 
guided and radiated. 

“New guided media, for example, optical fibres, 
could become the main conveyors of point to point 
transmission; radio being used predominately for 
communication with moving objects. 

“It is likely that there will be great demand in the 
future for mobile telephone systems. Micro¬ 
miniaturisation and digital techniques could make 
pocket telephones a reality if a suitable and adequate 
spectrum can be found. 

“New techniques will be developed to exploit the 
upper reaches of the spectrum — perhaps higher 
capacity satellites. 

“Domestic satellite systems may eventually be 
expected to provide services for entertainment, 
education and welfare, and to give outback centres full 


access to national telecommunication facilities. 

“Notwithstanding the rapid progress and 
specialisation of the electronic art, the amateur is 
keeping his equipment up-to-date, operating to in¬ 
ternational standards and himself ready and able to 
meet any emergency. 

“This contest, which I now declare open, is an 
exercise in skill, speed, efficiency and improvisation in 
simulating for 24 hours, an emergency communication 
network. It will demonstrate the valuable and 
specialised service that radio operators give un- 
stintingly without expecting tangible reward. 

“I wish it every success.” 

RADIO CLUB NEWS 

RADIO CLUB DIRECTORY 

A final reminder; — for inclusion in the Radio Club 
Directory, planned for the December issue, details in a 
format set out in the July issue, must be to hand by the 
16th October, 1974. 

The aim is to provide information for those 
holidaying over the Christmas period as well as 
assistance to those looking for a radio club to join. 
Hunter Branch Field Day 
The annual Hunter Branch field day WIA will be held 
on Sunday, 3rd November, 1974. The venue is the 
Community Hall, Anzac Parade, Teralba, next to the 
Northumberland Radio Centre. This field day caters 
for the whole family. All amateurs are invited to bring 
their families and friends. 

Program of events: 

0900 hours — Registration. 

0930 hours — 2m talk-in hunt. 

1000 hours — Morning tea. 

1015 hours — 2m pedestrian hunt. 

1030 hours — 2m two transmitter hunt. 

1145 hours — 40m pedestrian hunt. 

1200 hours — Lunch. 

1300 hours — 160m pedestrian hunt. 

1315 hours — 40m hunt. 

1400 hours — All band scramble, HF and VHF. 

1430 hours — 2m talk-in hunt. 

1515 hours — 2m two transistor hunt. 

1630 hours — Prize giving. 

Special entertainment for the ladies in the Com¬ 
munity Hall from 2.00pm. 

Films: Documentary films will be screened from 
10.00am. 

Quizzes: For ladies, men and YRCS members. 

QSL Bureau: The inwards section will be open most 
of the day. 

Points to be observed during contests:— 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110MHz, J Type 5 to 110MHz, K Type 5 to 110MHz From $5.00 

Write for free comprehensive price list 


FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystals for any Mobile Radio. AH types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

Representatives Australia and New Zealand: Messrs. Carrell 8. Carrel Box 2102, Auckland. 


W- J MONCRIEF PTY LTD- 

176 Wittenoom St. East Parth 6000. 

Phona 25 5722, 25 5902. 

PO Box 6057, Hay St. East. 


ROGERS ELECTRONICS 
PO Box 3 
Modbury Nth SA- 
Phone 64 3296 


FRED HOE & SONS PL 

246 Evans Road, Salisbury North, 

Brisbane, Queensland. 

Phone 47 4311. 


PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, NSW. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD, CLAYTON. VICTORIA. 546 5076 
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IONOSPHERIC PREDICTIONS FOR OCTOBER 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 10 74 
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1. — At least one person other than the driver must 
be present in each vehicle in mobile events. 

2. — All hidden transmitters will be in fixed locations 
and the frequency and mode will be given at the start of 
the event. 

3. — Transmitters will not be on private porperty and 
it will not be necessary to cross private land to reach 
them. It may be necessary to walk the last 100 metres 
of so to the transmitter. 

4. — Road rules and “Handbook” regulations must 
be observed. 

5. — Failure to notify participation in any event may 
mean disqualification. 

6. — In the event of a dispute, the decision of the 
Hunter Branch executive shall be final. 

7. — The “Fox” shall decide the winner of each hunt. 

WIA Midland Zone — VK3 

The Midland Zone WIA Victorian division has in 
operation a VHF translator on Channel 2. Location is 
Mt. Alexander, 800 metres above sea level, the call sign 
is VK3RAM and power is 10 watts to a folded dipole. It 
is self identifying and the time cutout is 2.5 minutes. 

The Zone has leased a block of ground from the 
Victorian government and a “Nissen Hut” is being 
erected for a club room. It is hoped that occupation will 
be in December. 

The object is to stimulate interest, especially among 
the younger generation, in radio and electronics in 
general. 

For details contact the publicity officer, Col Gibson 
VK3FO, Lot 29.E, Church Street, Maldon, Vic. 3463. 
Telephone (STD 054) 75 2245 or 75 2378. 

Illawarra Branch 

Guest speaker at a recent meeting was John Milton, 
VK2AQM, Wollongong District Radio Inspector. 

During his talk John dealt with many topics relating 
to the regulations, and answered many questions by 
those present. 

Members expressed their appreciation of the in¬ 
formation that John had prepared for them. 

Moonbounce report. An E-M-E test was held with 
ZE5JJ in Rhodesia from the VK2AMW at Dapto, NSW, 
on 20th July, 1974. Signals from ZE5JJ were heard up to 
5dB above the noise but the signals from VK2AMW 
were not heard in Rhodesia due to background noise 
from the sun. 

Tests were held on 27th and 28th July, 1974, with 
WlSL, W9WCD, W0EYE and OZ3FYN but no signals 
were heard except an unidentified station calling 
VK2AMW. 

The new transmitter frequency source was used for 
the first time and worked well. RTTY echoes from the 
moon were received. 

The tests were conducted by VK2ALU assisted by 
VK2ZEN and VK2BHL. 

Information may be obtained from the secretary, Ian 
Bowmaker, VK2ZJA, PO Box 110 Dapto, NSW 2530. 
Geelong Amateur Radio-TV Club 

Alterations to the Geelong Amateur Radio Club 
rooms are progressing satisfactorily. 

The aim is to provide alternative accommodation at 
the GARC for members to gather, so that on alternate 
meeting nights licensed members can relax in the 
library while study classes are conducted in the main 
meeting room. 

For details of the GARC write to the secretary, 
David Mann, PO Box 520, Geelong 3220. 

Moorabbin and District Radio Club 

One of the largest attendances was recorded at the 
July meeting. A number of visitors attended as the 
result of the publicity gained by club by participation 
in the “Youth Expo” in the Moorabbin Town Hall. 

The main attraction was an auction sale of a large 
quantity of various types of radio gear. The financial 
success was due to the efforts of the auctioneers who 
kept the bidding at a high level and yet at bargain 
prices. 

For information contact the secretary, Michael 
Park, VK3ASH, 41 Milburn Grove, East St. Kilda, 3183. 
Telephone 52 5336. 

St George Amateur Radio Society 

Guest speaker at the July meeting of the St. George 
Amateur Radio Society was Shanti, 4S7WP, who spoke 
on “Amateur Radio in Ceylon.” 

The possibility of dual frequencies for the SGARS net 
is being considered to encourage participation by VHF 
members. 

Details of the society may be obtained from the 
secretary M. S. McKenzie, VK2BMM, PO Box 77, 
Penshurst, NSW 2222 or to monthly meeting on the first 
Wednesday of each month in the Rockdale Civil 
Defence Headquarters, Orpington Street, Bexley. 
Visitors welcome. 

Central Coast Amateur Radio Club 

Sunday, 23rd February, 1975, will be the date for the 
annual field day and the venue will be the Gosford 
Showground. Ross Mudie, VK2ZRQ, is again field day 
manager and with his team of workers the day is sure 
to be a success. Over 300 attended the 1974 field day. 

At the August general meeting it was decided to 


purchase a tower and 20 metre beam to go with the 
Swan 500 transceiver. Arrangements were made to 
carry out the installation work. 

Arrangements are being finalised for the outing to 
the Warragamba Dam and wild life sanctuary on 
Sunday, 27th October. 

Want to try out that sniffer for the next field day? Be 
at the CCARC club house, Dandaloo Street, Kariong, at 
7.40pm on the first and third Friday of each month: 
Pedestrian transmitter hunts are conducted prior to 
the commencement of the meetings. 

Susan Wells, CCARC publicity officer, may be 
contacted on telephone (Gosford) 92 2244, or write to 
the Secretary, Barry Gibbons, VK2ZUX, PO Box 238, 
Gosford 2250 

Westlakes Radio Club 

The club is ten years old and a resume of happenings 
during those years is told in the August, 1974 issue of 
the club’s monthly magazine. 

The club now fully occupy their own club rooms in 
York Street, Teralba. It meets on Saturday afternoons 
and Wednesday nights. YRCS classes are held under 
Jamie Campbell, VK2YCJ and David Crofts, VK2YBR. 
AOCP classes are also held, supervised by Keith 
Howard, VK2AKX. 

An invitation is extended to all to visit the new club 
rooms and inspect the facilities available. 

For details contact the secretary, Eric Brockbank, 
VK2ZOP, Box 1, PO, Teralba 2284. 

Maitland Radio Club 

An ABC TV unit will visit the Maitland Radio Club to 
produce a six to seven minute film about the club, its 
members, and activities. The film will be shown as a 
segment in the “Target” series. The film will be 
directed by Mr Grant Harris who visited the club 
recently. 

Ian Lawrence, a fourth form student-at the Maitland 
Boys High School and a member of the club, is the fifth 
person in NSW to qualify for the YRCS advanced radio 
certificate. Ian now holds all five YRCS certificates. 

As these notes were being prepared arrangements 
were being finalised at the MRC for the YRCS state 
supervisors’ conference. This will be the first time the 
conference has been held outside a capital city. 

Central Gippsland Youth Radio Club 

The Central Gippsland Youth Radio Club was formed 
in July, 1972, and has, since that time, been teaching 
radio. The attendance of 25 has been maintained and 


the instructors are Brian Young, VK3BBB, and Ted 
Allchin, VK3YGI. 

Up to August, 1974, students attending the classes 
had obtained 34 YRCS certificates. They were also 
awarded the 1973, IREE Pennant for non-school clubs. 

The club call sign is VK3AYE and the station 
generally operates at the conclusion of the meeting on 
the second Tuesday of each month. 

The secretary is Brian Young, who will welcome 
enquiries to PO Box 613, Traralgon, Vic. 3844 
University of NSW Amateur Radio Society 

The University of NSW Amateur Radio Society holds 
its meetings each Wednesday from 1.00pm to 2.00pm, 
in the meeting room of the Stage III building on the 
University of NSW campus. Visitors are welcome. 

The society has suggested a new course for in¬ 
troduction into the YRCS Syllabus, entitled “The Social 
and Cultural Aspects of the Amateur Service”. 

The suggestion has been supported by a com¬ 
prehensive resume of the proposal covering several 
foolscap sheets. The suggestion seems to have a great 
deal of merit and has been submitted for discussion at 
the YRCS state supervisors’ conference, ea 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET. 

CROWS NEST. NSW 2065 
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Shortwave 


Scene 


by Arthur Cushen, MBE 



The American Forces Antarctic Network has been heard on shortwave, and 
this is the first reported reception of a broadcasting station from the Antarctic 
region. 


1900-2030 

11850, 15175, 

17825 

2100-2230 

9550, 11850, 

15175 

23004)030 

9645, 11850, 

11860 

0100-0230 

6180, 9645, 

11850 

0300-0430 

6180 , 9645, 

11850 

0300-0430 

6180, 9645, 

11860 

05004)630 

11850, 11860, 

17825 


GERMANY TESTS ON 3970kHz 

Deutsche Welle has been heard with a test trans¬ 
mission on 3970kHz opening at 2030GMT. Our reception 
has been of a fair signal and this is the first time we 
have observed the Cologne transmitter using the 75 
metre band. It is understood that these tests in German 
are from 0700 - 09 10GMT and from 2030-2240GMT. The 
use of 3970kHz at 0700GMT should provide a fair 
reception this month, with the earlier part of the 
transmission being best heard in New Zealand and the 
close down giving best reception in Australia. It is 
understood that the congestion in the 49 metre band 
due to the low sun spot count has forced Deutsche Welle 
to test on this lower frequency band. 


A test transmission on 6012kHz was first noted by 
Dene Lynneberg of Wellington NZ around the middle of 
July. The station was at first thought to be the 
Canadian CJCX, but later AFRS programs were ob¬ 
served and the station identified as the American 
Forces Antarctic Network. Reception was from around 
0430GMT to after 1030GMT with some sideband in-’ 
terference on week days from VOA, Greenville, which 
is on 6015kHz, and is using this frequency from 0600- 
0800GMT. Subsequently, Bryan Clark of Wellington 
also heard the transmission, and it has been further 
observed in Melbourne and Perth during August. 

Confirmation of reception was received by Bryan 
Clark in the form of a teleprinter message from Mc- 
Murdo Sound. The Chief Radioman at the American 
base said “In an effort to help the morale of men at 
South Pole station and other small isolated Antarctic 
wintering-over stations, we at McMurdo station have 
been experimenting with shortwave transmissions 
intendedfor McMurdo station and New Zealand’s ScoR 
Base area only. Our transmissions on 6012kHz utilised 
a conical monople antenna with lkW power output 
from our transmitter.” 

According to the New Zealand DX Times, which first 
published this information, the reception was only poor 
to fair in Wellington, and our own observations have 
shown a weak signal. In addition, Radio America in 
Lima, Peru, is now back on 6010kHz, operating all 
night on an irregular basis, and this has further added 
to reception difficulties. 

NEW ENGLISH SERVICE 

Radio Clarin, which operates on 4850kHz from the 
Dominican Republic with 3kW on a 24 hour-a-day 
schedule, has received so much mail from overseas 
listeners that they have introduced an international 
program. This program, in English, is broadcast at 
0030 GMT Monday to Friday, a time which is not en¬ 
tirely suitable for reception in the Pacific. 

According to a letter received by Chris Davis of 
Featherston, NZ, the station stated that they now 
broadcast “Clarin International”, where they read 
letters that report their transmissions from all over the 
world. Radio Clarin has a mailing address of Radio 
Clarin, PO Box 205-2, Santo Domingo, Dominican 
Republic. 


ANTIGUA RELAY 

The BBC and the Voice of Germany have combined 
to build a new relay station in the Caribbean. Located 
on Antigua, the transmitting complex will house four 
transmitters of 250kW. two of which will be operated by 
the BBC and the other two by Deutsche Welle. Plans 
have only recently been announced, and following the 
completion of the Malta relay it is expected that the 
engineers employed by Deutsche Welle will move to 
Antigua to work on the new project. 

‘ The success of a double relay base located in the 
Caribbean has been proved. Listeners in Australia and 
New Zealand are well aware of the excellent signals 1 
provided by the Radio Nederland relay station on 
Bonaire, which is broadcasting from the same area as 
the new Antigua stations Not only has Bonaire im¬ 
proved reception in the Pacific, but it has also im¬ 
mensely improved signals in North and South 
America, which are difficult to receive direct from 
Europe. 


Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. 
All times are GMT. Add 8 hours for WAST, 
10 hours for EAST and 12 hours for NZT. 


BRAZIL BACK ON 15245kHz 

Radio National Brazilia. which was widely reported 
with its new International Service on 15245kHz some 
months ago. recently made a frequency change to 
15445kHz which resulted in poorer reception. The 
station has now returned to i5245kHz with a much 
reduced schedule and operates only from 1900- 
2200GMT for overseas listeners instead of from 1800- 
2400GMT as previously. The three languages now 
broadcast are Portuguese at 1900, German at 2000, and 
English at 2100GMT. The station address is: Radio 
Nacional Brazilia, International Service, PO Box 
07 0173, Brazilia, Federal District, Brazil. 


HIBB VERIFIES 

RecenUy a new all-night transmission from the 
Dominican Republic on 5030kHz was identified by 
Chris Dayis of Featherston NZ as Radio “La Nueua 
Voz del Popagayo”. A verification letter has been 
received, which gives additional information to that 
which appears in the World Radio Handbook. 

According to the letter from Jose M. Rivero Olmedo, 
Director of Engineering, HIBB operates on 5030kHz, 24 
hours a day, and uses the power of 400W. They relay 
HIBB on 1530kHz, and the address is: Apartado 
Correos, No 2, La Romana, Dominican Republic. 


BROADCASTS FROM MALTA 


LISTENING BRIEFS 


As stated in the June issue, the new Deutsche Welle 
Relay Station is now operating with transmitters of 
250kW and is broadcasting from Cyclops on Malta. The 
tests were heard during July with excellent reception 
on several frequencies, and with announcements in 
English and German requesting reception reports. 

As stated recenUy, these transmitters are also to be 
used by Radio Canada and, according to the November 
schedule, the Malta transmitters will relay the CBC 
International service as follows: 


GMT kHz 

0530-0730 6100 

2000-2200 6100 

1800-2000 6110 

2000-2200 7225 

0530-0730 7275 

1800-2000 9525 


The Deutsche Welle test transmissions are being 
carried out as follows, with broadcasts in German. 


GMT 

0120-0400 

0120-0510 

0440-0515 

1600-1750 

1800-1850 

2140-2230 

2140-2240 

2300-0110 


kHz 

9745 

11865 

6065 

11705, 17875 
7160, 9590 
5955 
11865 

11865, 15225 


As well as broadcasts in German from the Deutsche 
Welle Relay in Malta, Arabic transmissions have also 
given good reception according to Jack Buckley of 
Coogee in NSW. The schedule for these transmissions 

is: 

GMT kHz 

0520-0650 6025, 9680 

1910-2100 9625, 11850 


The frequency of 9625kHz gives the best reception for 
the 1900GMT transmission signals on 6025kHz from 
0520-0650GMT are fair, but suffer interference from 
Lisbon, Portugal. 


EUROPE 

MONACO: Trans World Radio has been observed on 
the out-of-band frequency of 6220kHz during broad¬ 
casts to Eastern Europe. Transmissions are from 1645- 
1800GMT, and give fair reception. 

GREAT BRITAIN: The BBC World Service, in its 
transmissions to Australasia, is now using 5975kHz for 
the period 0545-0730GMT. The World Service is now 
available on 5975,7150,9640 and 11955kHz with the first 
two frequencies listed closing down at 0730GMT, and 
the other two frequencies carrying the program up to 
0915GMT. 


AFRICA 

EGYPT: Radio Cairo has been noted on some new 
frequencies, according to John Mainland of Wellington 
NZ. A transmission in Spanish is carried on 15335kHz 
from 0045-0200GMT. The General Arabic program has 
been heard on 11785kHz at 0630GMT, while another new 
frequency of 11715kHz has been noted opening at 
2330GMT. 

NIGERIA: Lagos has been heard on a new frequency 
bv John Eig, Toowoomba. Qld, with an English Stock 
Market Report followed by morning melodies at 
0612GMT. The new frequency was 11770kHz, which 
gave fair reception. 


ASIA 

YEMEN: The Yemen Breadcasting Service at Aden 
verifies reception with a card showing a mast, and 
gives the power as lOOkW. A recent broadcast has been 
heard on 11770kHz with an English announcement at 
1800GMT. The station identifies as “The Voice of South 
Arabia” and had a popular music program up to 
1815GMT, followed by news. 

BRUNEI: According to Sweden Calling DXers, 
Radio Brunei has a service in Malav from 2200- 
0500GMT, 1100-1215GMT and 1230-1430GMT on 4865 kH- 
z. There is also a program in Iban and Dusun from 
1215-1230GMT. 


OSLO BROADCASTS 

The present schedule of Radio Norway in Oslo shows 
some new frequencies in use for their world-wide 
services. English broadcasts are heard for the last 30 
minutes during the Sunday transmission, while there 
are two transmissions beamed to the Pacific. These 
are scheduled from 0700-0830GMT and from 110O- 
1230GMT, though several of the other transmissions 
are also well received. 

GMT kHz 

0700-0830 11850,11860, 15175 

1100-1230 6185, 15175, 21655, 21730, 25730 

1300-1430 9590, 15175, 17825, 21730, 25730 

1500-1630 15175,15345, 17825. 25730 

1700-1830 6185, 11860, 21655, 25730 


AMERICAS 

VENEZUELA: Radio Nacional has been heard 
broadcasting from Caracas on 6170kHz and opening at 
1000GMT. The signal is mixed with the Manila station 
on the same frequency. Radio Nacional opens with the 
anthem, and after full identification the station plays 
classical music. 

Radio Mira has verified Chris Davis, Featherston 
NZ, with a letter in Spanish and a pennant. The station 
operates on 6015kHz, and the station address is 
Apartado Aero 165, Tumaco, Venezuela. 

BRAZIL: According to Sweden Calling DXers, some 
new stations are to be put into operation. These include 
Radio Brazil Novo, which will operate with 30kW. 
Another new station will be Radio Brazil Ciencia. 
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STEREO AMPLIFIERS 9voc«u PP<y 

3 watt with tone and vol. controls 
(as illus.) $13.95. 

All above with full diagrams and | 
instructions. 6 waft w.'lfc for* lib 
3nd vol. controls 7.50 


MdiVfafefiSpecfofe 

Mailorders *> DIRECT DISPOSAL 36 ttUMST.VAlW 8&SBANE. 4oo& 


1 •&$<%'• 


4 for 


AUDIO AMPLIFIERS 
FROM $4.95 

2 watt English 
5 watt 

15 watt (as illus.) 

35 watt 




Special! 4 Channel ns 

QUAD ADAPTORS $24.S0 

First time in Australia. Converts 
your 2 channel stereo to 4 channel 
quadraphonic sound. Just add 2 
speakers. Adjustable sound effect 
of rear speakers. Has effect suited 
for surround or concert hall. This 
is true quadraphonic sound. Max 
input 50 watts. 2 lb. 

jcr- 



$5.50 

Famous EMI English 
Hi-Fi Speakers, 7"x4" 

Top quality with heavy magnet. 
Save $3. 5 WATTS 21b. 


FAMOUS ENGLISH E.M.I. 
HI-FI SPEAKERS $11.50 

13 1/2" x 8 1/2" complete with 
tweeter. Handles to 10 watts, 8 ohm 
impedence. 55 11,000 H Z.; Brand 
New in cartons, 1974- production, 
Has ceramic magnet 41b 


GEM TUMBLER OUTFIT 
$37. SO 

As illustrated above (except for flat 
wood base) or purchase separately 
in components as under.. 

TUMBLER ONLY $14.75 

2 mounting blocks. 4 pillow block 
bearings, shafts, pulleys and belts 
and 1/2 gal. barrel. 

TUMBLER & MOTOR $31 .5< 

Tumbler as detailed above, p’us 
240V AC motor, fitted with double 
drive pulley. 

TUMBLER, MOTOR & GRINDER 

$3T7.«o 

The complete unit as illustrated. In¬ 
corporates extra pillow blocks, 
shaft, flex, coupling, flex, drive 
with chuck and 5 grinding stones. 
All units sold in kit form and takes 
minutes to assemble, instructions 
supplied, 3 months' guarantee. 





Tpesccr] 

ELECTRIC PUMPS WITH 
MOTOR — $35 

Famous American "PESCO" 2000 
g.p.h. electric pumps with motor. 
Pumps all liquids, water, kero, 
petrol, diesel fuel, even salt water 
(ideal for boats). Lasting quality— 
sealed motor corrosion and explo¬ 
sion proof. Ball bearing motor is 
for 24-32 Volt D C. Works per 
fectly on 12V. Draws only 8 amps . 
is for continuous duty. Will shift 
2000 g.p.h- at 30 p.s.i. 1800 
g.p.h. at 6' head. On 24 Volt 
pump will lift 65' less on 12V. if 
primed with foot valve will suck 
25' then lift 40' less on 12V. 
Pump has mounting base 1 1/4" 
inlet for hose. 1" outlet for nose. 
Pump will work on 12V.-24V.-32V. 
D C. AS -NEW. Cost U.S Govt, 
over $200 each. 

I 1/2" ball foot valve $3 95. 


Famous. English "ACOS" complete 
PICK-UP cartridges with STYLUS. 
Current issue to fit "Garrard" and 
most other types of players and 
decks from all countries. Complete 
with fixing screws and brackets. 
G.P. 101 hi output mono crystal 
cartridge which will play stereo 
records. A special purchase. $1.95. 
jG.P. 91-2 stereo crystal $2.50; G.P. 
93-1 $3.50; G.P. 93-1 diamond 

$4.50; G.P. 94-1 ceramic sapphire 
$5.00; G.P. 94-1 ceramic diamond 
$5.50. The latest from "ACOS". 
type 104 transcription P.Z.T. cera¬ 
mic stereo cartridge for use with 
magnetic input. Buy from us and 
save. S7.50. All above packed in 



166 Brand New 40-Piece 
TAP & DIE SETS— $15.95 

40-piece stock and 
dies covering the full range S.A.E. 
and WHIT, in the one box. TUNG¬ 
STEN STEEL l/8"-l/2". Complete 
with dies, stock, tap wrench, tap 
holder, pitch gajge, driver—in 
strong metal cas A bargain. 1/2 
price. r&. P p/oo 


m MULLARD DM160 TUBE | 

Miniature on/off glow tube anode! 
60 volts max. and 750 microamp.I 
max. Grid • 3 volt D.C. max. Wire! 
end tube directly heated 1 vol11 
30mA f > L p 2. i 54> 

50 volts anode. Zero grid volts 5501 
microamp. Anode current tubel 
glows. With 3 volts on grid tubel 
off anode current then 5 microamps, f 


■INDUCTION Wa 
MICROPHONES) M 

complete with lead™ 
and plug “ 

$2.45 1251 

Designed for use with amplifiers < 
tape recorders PC.P 30f 

Impedance about 2k ohm with | 
sufficient output for valve or tran¬ 
sistor equipment. Miniature size, 
fitted with rubber sucker which I 
presses on to telephone in position f 
; maximum volume 


•r 


.95 


Made by ''Meccano'' England. 
Input 15 volts AC. output 0 to 12 
volts DC in fine smooth control. 
Has 8 speed control positions in 
both normal and reverse. 

Unit is a step resistance, rectifier 
controller for up to 2 amps. Also 
for reverse and has off pos. and 
pulse pov\«r switch for ultra slow 
running. Ideal for models etc. new 
in carton with instructions and 
guarantee. Worth $9 P&P£f.oo 


MEW! 


ENGLISH NEON TESTERS 

4 for $1.50 288 

Voltage tester for 180 to 300v. 
A.C. Complete with inbuilt resist¬ 
and flexible leads with prods. 
Glows on contact. Also ideal for 
panels, etc. Special price for 
quantity. Us. 9 5c L e ach. PjiP 



ui DRIVER H0RNS#£ 

These comprise the driver for 
supply from a P.A amplifier. Build 
your own P.A. speaker tunnel from 

tin. Ast-Ts* 4,b - 

25 watts 17.00 

30 watts $22 CO 


"CARTER" 

GEARED MOTORS 
240v A.C. 

$7.50. p-oo 

Final RPM 16 RPM Size 4J" x 5' 
x 2$", two shafts Brand new! 
turntab les, models, etc. 

FRESNEL 
LENSES 

i'265 

$4.50 

12 in. sq. x 1 mm. thick, 
f.l. 13. 1/2 in. 

Precision worked in thin optical 
plastic and providing large area 
magnification equivalent to expen¬ 
sive glass lenses. Fine optical 
quality permits use as solar furnace 
elements, condensers, image magni¬ 
fiers, light intensifiers. overhead 
and back projection optics, camera] 
image brighteners (disco scenes). 
Use our low RPM geared motors to 
drive these. Pg p£f. oc 
Double Fresnel Lenses (condenser) 
same size as above $7.50 


'GUAPWrze 

Brand new English 240 volt A.C. 
mains operated fans. Make ideal 
extractor fans for kitchens, cara¬ 
vans and other domestic and light 
industrial purposes. Continuously 
rated, smooth, silent-running in¬ 
duction motor, 4.000 r.p.m., bal¬ 
anced 3-bladed, 6$" fan. Size 6i" 
dia. x 4" deepjL^^ 31b. 



$29 

136 

(2 for $56) 

Made by L. M. Erlccson 
6 MONTHS’ GUARANTEE 

Extremely robust, housed in com¬ 
pletely rust proof metal case. Has 
long distance ringing generator 
complete with bell. As used by 
P.M.G. linesmen and the Army 
Ideal for property to property, house 
to house or shed, line testing, fire 
fighting communications, etc. Abso¬ 
lutely new in original wrapping. 
Size 10"x5|"x5". Battery set $1 2 J» 
extra per phone. 



12 VOLT POWER 
UNITS, $6.50 

Made in England by "Smoothflow 
a division of "Meccano". 240 volt| 
A.C. input, 12 volt D.C. output a 
.6 amp. Fully protected from dam 
age by automatic cutout which! 
resets itself automatically. Brand| 
new in cartons with instructions 


Fantastic New Item! 

PEN TELESCOPE — $2^0; 

10 Power pocket telescopes. 4 1/2" 
closeo; 8" long extended. Very 
clear image. Has clip for pocket. 
Closed, can also be used as a 50- 
Power microsccpe. PgP 3o+ 

Use also for inspecting record 
stylus needles. 


' Special purchase! 

NICKEL CADMIUM 
BATTERIES $2.45 20b 

Almost everlasting. Can be left un¬ 
charged without harmful effect 1.5 
volts. 7 amp hour. Can be coupled to¬ 
gether for any voltage ||t>30* Small 
nlckef cad. batteries. 1.5 volt. 
,4 AH 95c each P*P. 2Q C 


Idea! models, battery charger forf 163 COMPUTER BOARDS ?££> 
sma II batteries (especially our Nifel c . - y 

d.iia.ia,! Ta„;i;w 1 Set of 3 comprising 2 boards 7 x 


■ Batteries). Terrific bargain! 


T71 Brand new circuit tester 

with high sensitivity and ruggedly 
built for checking any electric 
apparatus; and truck ignitions, 
motors, shorts, broken leads, etc. 
Measures all voltages to 1000V AC 
and DC ... DC current (milli 
amps.) resistance, etc. Complete 
with full instructions and probes. 
200H model witn overload protec¬ 
tion. Extremely sensitive, for use 
in laboratories etc., and for check¬ 
ing any electrical apparatus. 
Measures »o 2500V etc. $15.95 


BRAND 
NEW VOLTMETERS 
& AMPMETERS l2o; 

252 


Beautifully made. Moving coil, 
extremely accurate. Brand new 197* 
models in cartons. Save $4 each. 

0-100 volt DC voltmeters in two- 
volt divisions $5.50 



4 amp. 3V-18V, full wave bridge 
brand new. 1/2 amp 

35c^l/2_amp^$1^80I^ 

r 'ciaic.il WEIGHTS!* 1 L j 

PLEASE ADD 
SUFFICIENT POSTAGE : 



3 months full u .hooriniiu omiunrn ASK FOR OUR NEW 

Guarantee Monev cheerfully REFUNDED 16PAGE catalogue 
on all good, ■( Ml complete!* satisl.ed. 2Sc 


comprising 

5" with 1 board 5" x 4" compns 
ing minimum of 25 transistors plus 
hosts of diodes, resistors, capacita 
tors, inductors, etc. $3.95 set of 3 

SELF PRIMING 

PORTABLE 

ROTARY 
PUMP 

The might v midget * — pumps ud to=fi 

‘..’OO c;.Us per hour plus (depending onfg 
rpm nt (trill). Nereis no priming. mousEE 
lit* lo tlie l:<st <!rnD. Use in seconds—II 
I n:.st r.llp into cv.uck of drill. Accintsiy,^3= 
plastic tubing or garden hi>sr.»f^==g 
Stainless steel drive shaft. neopnne=vyr7^fe^ 
i.nyetler—nothing Co corrode! 1.000'ss.T^f■,»&?=- j 
I ot o^cs in home, factory garden, etc ft 

I .Snares rcaciiv available. — 

POST PRtB IP WIT* 


0-50 volt D.C. .voltmeters in two- 
volt divisions $6.95 253 

0-50 amp. D.C. ampmeters in two- 
amp. divisions with inbuilt shunt 

MKW^llb. 254( 

, 7MB MOST USEFUL. 
ATTACH.HEMT ib ycx/t 
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SOCKET SPANNER SET 

32 piece metric brand new V 2 ", + 

Vi" drive ratchet ext bar, T bar plug 
spanner etc in metal case only $ 5.95 
set. Post A 95c, B $1.10, C $1.25, C $1.35. 


CIRCULAR SLIDE RULE 

3 3 / 4 in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included 

from $1.60 each 
P 8 . P 20c. 


P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$26.00 

(2 TELEPHONE SETS) 

$1 cartage to rail. Freight payable at 
nearest attended railway station. 


ALTIMETERS 

Sensitive type ex Air Force, made by 
Pioneer USA. $37.50. 

Post: A $1.50, B $1.60, C $1.95, D $2.75. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $33.00 


MINIATURE 
ELECTRIC MOTORS 

IV 2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

75c each or 10 for $5 
P 8 . P 20c ea. or 10 for 55c. 


AIRCRAFT CLOCKS 

Genuine Eight Day Jewelled move 
ment, sweep second hand and start of 
trip indicator. Dash mountings. Ideal 
for car rallys. 

$22.50 P & P $1.05. 


TELEPHONE WIRE 

1 mile twin(2 miles) genuine ex Army 
Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination. 


1.2 Volt, fully charged, 4in x 3in x 1 in 4 
AH. 

$1.50 each 

P 8 . P 30c. 

807 

VALVES 

BRAND NEW 

IN CARTONS 
$1.50CV850 

$1.50 

BC221 

65N7GT 

95C1H6G 

75c 

5U4G 

95C832 

$5.00 

Frequency Meters. 

EF50 

75C6AG5 

80c 

$35.00 

5Y3 

$1,996X4 

$ 1.00 

2 x 2 

75CVR64 

75c 

HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 


VT4C 

P 8c P 30c 

75c 


"PLESSEY" 

Producermatic 2" professional end 
less cartridge replay machines 2 track 
stereo with third cue track for 
machine coontrol (auto stop etc.). 600 
OHM line level outputs. 240V AC 
operation. All silicone transistors 7'/2 
I.P.S. 19" rack mounting. 60Hz (240V) 
Model $65; 50Hz (240V) Model $90. 
Ideal for tape idents, background 
music, etc. $1 cartage to rail. Freight 
payable at nearest attended railway 
station. 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $29.50 P & P $105. 


COLLINS TRANSCEIVERS 

Auto tuned 100 150MHz, 10 channels. 

$65.00 


HALF INCH RECORDING 
TAPE 

Top Grade 2400' on IOV 2 " reels. Ideal 
Video Experimenting. Only $3 59 

P 8 . PA. $1.55, B $1.60 Per reel. 

C. $1.95, D. $2.75. 


UNISELECTORS 

25 bank-25 position $4 each. 
P 8 .PA, 70c, B. 85c, C. $1, D. $1.10. 


ADLER FREQUENCY 
METER 

100KHz—20MHz $95 


4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters, 
etc. 

$1.25 each. PiP 30c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/ 16inch. 

ONLY $6.75 
Post 55c 


POSTAGE KEY: 

A: NSW. 

B: Vic, Qld. 

C: SA, NT, Tas, New Guinea, 
D: WA. 


NIFE CELLS 


A.F., I.F., and R.F. circuits. Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp. Size IV 2 " 
Diam. 5" Long. Only 

$6 50 Post 55c 


P.M.G. TYPE KEY SWITCHES. 
45c P & P 20 c 


TELESCOPES 
ZOOM FOCUSING 
25 X 30 $19.95 — 40 X 40 $28.95 


P 8 , P A. $1.45, B. $1.60, C. $1.75, D. $1.85. 


PARABOLIC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
$37.50 Sorry shop sales only. 


RADAR TRANSCEIVER 

X BANDWITH KLYSTRON 

etc $45.00 


5"CRO TUBE 

5 BTI $5.50 each. 

Post: A 85c, B $1.10, C $1.25, D $1.35. 


TELESCOPES 

60 magnification with a 
60mm coated objective lens 
With tripod. 

$35.00 

As illustrated. 

P 8 . PA. $1.55, B. $1.75, 
C. $2.25, D. $3.25. 


WALKIE TALKIES 

2-way radio, 7 transistor, PMG ap¬ 
proved, set of 2 only $48.50 

1 watt, 11 transistor $130.00 set of 2. 

P 8 . PA. $1.45, B. $1.60 C. $1.75, 

D. $1.85. 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75C P 8 , P 30c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0 
100KHZ $150 


IMPELLER PUMPS 

New gunmetal body. Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self prining. Ideal boat bilge 
pump, sullage drains, etc. Approx size 
8 " x 5" 

* 8 " $19.95 

Va" $22.75 

3/4" $27.50 

P 8 .PA. $1.45, B. $1.60, C. $1.75, D. $2. 


FREQUENCY METERS 

AN URM 32 A 120 KHz to 1000 MHz, 
with two 40V power supply, $125.00. 
$ 1.00 cartage to rail, freight payable at 
nearest attended railway station. 


CONDENSER LENS 

2V 2 in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. P 8 . P 20c. 


522 Transceivers 100 150M CS 

$35.00 


CHASSIS PUNCH SET 

Five sizes: inch, V 4 inch, inch 1 

inch and 1 Vs inches. With taper 
reamer. $ 13.95 

P 8 . PA. $1.45, B $1.60, C. $1.75 
D. $1.85. 

SELSYN MOTORS 
MAGSLIP 

Md. 11 . $5.25 ea. 

No. 19 TWO WAY RADIOS. 
Power supply, accessories, etc., $35. 

BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle.$34.50 

8 x 40 Wide Angle.$39.50 

7 x 50. $28^65 

W x 50 . $29.60 

x 50 $30.60 

20 x 50 $ 34.45 

P & P A. $1.45, B. $1.60, C. $1.75, 

D. $1.85. 


3000 TYPE RELAYS 

P.M.G. 200Ohms — l'SOOOhm 
Coils $2.50 each. P 8 . P 30c. 


CASSETTE TAPES 

C6o85c C90 $1.20 

P 8 . P 20c. 


Cintel Oscillator and Electronic 
Counter, type 388. 

$250 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P 8 . P A. 60c, B. 85c, C. $1, D. $1.10. 


CONDENSER LENS 

lVaindiam. lVaFL.SOc each. 
P 8 . P 20c 



BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6 V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x 5" x 5" $35 value only 

$29.50 

P 8 , PA. $1.55, B. $1.60 
C. $1.95, D. $2.75. 


EX ABC RECORDING 
TAPES TOP BRANDS 

>j" x 1200' on 7" reels. $2.50 

P 8 , P A. 60c, B. 85c, C. $1, D. $1.10 


SOLENOIDS 

Plunger Type 12V 300MA. Suit electric 
camera control, miniature trains, 
radio, etc. 

$2.50 P 8 . P 20c 

200 MA 24 volt. Vain push movement. 
$2.50 P 81 P 20c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with dissect¬ 
ing kit slides etc. 

P 8 .PA. $1.45, B. $1.60,__ 

C. $1.75, D. $1.85. $29.95 


TRANSCEIVER 
Ex Army 

No 10 set, 38 to 55MHz with hand piece 
$22.50. Battery to suit $3.50 extra. 

No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65.00. 

No C45 set, 23 to 38 MHz complete with 
mast, headphones, mic 24V power 
supply etc. $95.00. 

$ 1.00 cartage to rail, freight payable at 
nearest railway station. 


Crystal Earphone 75c P 8 . P 20c 


Cassette head cleaners $1.50 P & P 20c 


POCKET MULTIMETER 

volts A.C. and D.C. 15 to 1000 volts (3 
Scales) Current D.C. 150 M. A. 
Resistance 1000 K Ohms Only $g 95 
P 8 . P 55c 


COMMUNICATIONS 

RECEIVER 

TCA R5223 Communications 
Receivers. These receivers don't 
cost as much as a R390 A or a 
RACAL but give you the op¬ 
portunity of having a unit with a 
similar performance at a fraction 
of the cost. Continuous tuning 
from 1.5 to 30.5 Mhz. bands. First 
conversion is crystal locked into a 
2.5 to 3.5 Mhz tunable second IF. 1 
uV sensitivity. Drift from switch 
on to fully warmed up less than 3 
Khz. Dial reset to less than 1 Khz. 
Calibration to within 3 Khz. 
(typically within 1 Khz.). 
Operation from 240V. 110V AC or 
24V DC with inbuilt power 
supplies. 19 inch rack mounting. 
Accepts coaxial 50 or 75 ohm 
antennas. Diversity operation 
possible IF output for panadap¬ 
tors etc. Complete with leads, 
headphones a bargain at $250.00 
Cartage to rail $1. Freight payable 
at nearest attended railway 
station. 


A.W.A. SIG GENERATOR 

UHF 140-300 MHz $65.00 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 MHz. $17 


Cossor Double Beam Oscilloscope 1035 
Tested $150 


LOUD HAILER 

Battery operated, transistorised. In 
good used condition $27.50 Post A 70c, 
B 85c, C $1, D $1.25. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY. NO C.O.D. 
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INFORMATION CENTRE 


SSTV MONITOR: I was very excited when you 
published the SSTV project in May. However, I have a 
few questions which other readers who are thinking of 
building this may like answered. I do not know much 
about IC’s, so is the UA741C the correct component and 
what do the letters UA and C stand for? Are the TS1201 
SCR’s (Max current 470mA and PIV 100) suitable 
replacements for the 2SFl06’s? I have tried to pur¬ 
chase the two zener diodes (BZX79-C6V2) from my 
dealer but he said that they are hard to get these days 
so would you know who has then or is there a suitable 
replacement? 

My last question concerns the power supply. I have 
in my junk box a 225-0-225V 50mA, 6.3V 2A power 
transformer. Would this transformer be suitable? Or 
would a 285-0-285V 60mA with 2, 6.3V 2A windings be 
better? But even if these were suitable, I would rather 
use the type of transformer which you used so do you 
know of any dealer who might have this transformer? 
Which of the heater windings go to the CRT, the 3A or 
1A outputs? How is the monitor coupled to the com¬ 
munications receiver and have any books been 
published on SSTV? (GIG., Lake Heights, NSW). 

& Almost any low voltage SCR can De substituted for 
the 2SF106 in this position; that which you specify 
should be satisfactory. UA741C is the Fairchild type 
number for the 741 op amp, but any brand should work. 

Almost any 6.2 volt zener diode may be used. If you 
cannot obtain them you could use a 5.6V type and 
connect an ordinary silicon diode in series with it to 
bring the voltage up to 6.2V. 

The transformer we used was a low radiation type 
with a copper strap but we understand it is not widely 
available. 

Perhaps the best compromise for you would be to use 
the 285V a side transformer and adjust the filtering 
resistors to give the correct voltages. The rectifier 
diodes should have a rating of 1000 PIV while the first 
filter capacitor section should be rated at least 400VW. 
Either 6.3V winding may be used to power the CRT 
filament, although the 1A winding was used in the 
original. 

The monitor is connected to the audio output of the 
receiver. Since the monitor has a low input impedance 
perhaps the best place to take the signal is from across 
the loudspeaker terminals. 

To our knowledge, not many books have been written 
on SSTV but you would be wise to check the technical 
bookstores or the Wireless Institute of Australia. In 
addition, the latest edition of the ARRL Radio 
Amateurs’ Handbook has a section on SSTV. 

CASSETTE TAPE DECK: Some time ago I built the 
Playmaster 10 + 10 Stereo Amplifier. Recently I fitted 
a stereo cassette player to my car and now wish to 
record my own music on tape. 

If I purchase a cassette tape deck is it possible to 
readily adapt it to record from the 10 + 10 amplifier? 
Would another pre-amp be necessary, and do all 
cassette decks have the same output? (B.W., Findon, 
SA). 

{£ Answering your queries in reverse order, most 
cassette decks have the same nominal outputs, par¬ 
ticularly those of Japanese origin. A separate pre¬ 
amplifier should not be necessary, as the 10 + 10 has 
adequate sensitivity. To connect to the amplifier, 
replace the 3 pin DIN socket used for the auxiliary 
input with a 5 pin one, and wire it in similar fashion to 
the tape socket on the Playmaster 140. (See diagram on 
page 33 of December. 1973, issue.) 

The most suitable place for obtaining the recording 
signal would be from the active end of the volume 
control, at the negative end of the lOuF coupling 
capacitors, and with a 10k series resistor in series for 
isolation. Use a standard 5 pin DIN connection cord to 
connect between the amplifier and the cassette deck, 
which should come equipped with a standard socket. 

HIGH POWER AMPLIFIER: I am a reader who has 
built the Playmaster 136 Stereo Amplifier, and while 
this has fulfilled my requirements to date, I now 
require an amplifier with a higher power output — 
somewhere in the vicinity of 100 to 150W continuous. 

I was intending to build the Playmaster 127/128 
combination, but certain suppliers believe that the 
design has now been outdated. Therefore, have you any 
plans for designing a power amplifier with a power 
rating of approximately 100W and do you intend to 
update the Playmaster 127 Control Unit? 


Congratulations on firstclass designs in the past. 
(M.O., Bentleigh, Vic.) 

® We have no plans at this stage for describing an 
amplifier with a power rating such as you envisage. 
Recent design trends have tended to favour the in¬ 
tegrated amplifier approach (ie incorporating the 
power amplifiers, preamplifiers and tone controls into 
one unit), and this will probably be our design 
philosophy for the present. 

Apart from the Playmaster 127/ 128 combination, the 
only other high power stereo amplifier design we have 
published is the Playmaster 132 Stereo Amplifier (40W 
per channel) which was featured in the June, 1971, and 
July, 1971, issues (File Nos l/SA/35 and l/SA/36) and 
in the May, 1974, issue. 

Kits for the Playmaster 127/128 were advertised in 
the latest catalogue from the parts supplier mentioned 
in your letter and. as such, should still be available. 
However, we would tend to agree that the design is 
perhaps becoming a little dated, as it is almost five 
years old. 

Thank you for your comments regarding the 
magazine. 

DEAD LETTER: We are holding a letter addressed to 
Mr E. F. Shield, 13 Arlington St, Eight Mile Plains, 
Queensland 4123. This has been returned by the postal 
authorities marked “Left Address”. We request Mr 
Shield to advise us of his current address. 

JOINED THE CLUB! Today I bought your magazine 
and I’ve found it very interesting. It’s the first time I 
have bought it, and I have found it very comprehensive 
so I filled in the subscription coupon, and joined the 
club! As a beginner I would like to ask for details of a 
good radio set, strong and reliable. I wish to get in 
touch with the other side of the world — States and Sth 
America (F.P., no address given). 

& Thank you for the kind remarks F.P., and we are 


glad you like the magazine. Regarding the set you 
require, we assume that your use of the phrase “get in 
touch with” implies a transmitter as well as a receiver. 
We have described a number of receivers and tran¬ 
smitters, designed for use on the amateur bands, but 
we would need to know which bands you are licensed to 
use before we could select something for you. If you do 
not have an amateur licence, be aware that the use of 
any transmitter, without an appropriate licence, is a 
serious offence, punishable by heavy penalties. If you 
wish to study for a licence, we suggest you get in touch 
with the Wireless Institute of Australia, who have 
literature and study courses available. 

ENLARGING METERS: Could you please tell me 
whether you have published any projects in Elec¬ 
tronics Australia regarding photographic enlarging 
meters and also the price of CdS cells. (K. S., Boonah, 
Qld). 

® We have never described such a device as a 
project. For information on the price of CdS cells, we 
suggest you contact your normal parts supplier — he’s 
the one who is in the best position to help. 

DEAD LETTER: We are holding a letter addressed to 
Mr I. Davidson, Smith St, Salisbury East, South 
Australia, 5109. This has been returned by the postal 
authorities marked “Not known”. If Mr Davidson will 
supply his current address, we will forward the letter 
to him. 

ELECTRIC GUITARS: Despite my efforts, I have 
been unable to find any information on construction 
and fundamental principles of magnetic pickups for 
electric guitars. Can you help? (J.W., Armidale, 
NSW). 

® Not very much, we’re afraid. Way back in August, 
1948, we described an electric guitar, but this is now so 
out of date the article is hardly worth considering. Still, 
it may give you some of the fundamentals you are 
seeking. Reprints are available — please ask for File 
No l/GA/2. 

IMPEDANCE PROBLEMS: In regard to your PA 
Amplifier/Mixer as featured in the June, 1972, issue, 
are you absolutely certain that it is designed for 
microphones having an impedance of 100k. The highest 
impedance microphone that I have been able to locate 
in Adelaide, Melbourne, or Mt Gambier is 50k. Can you 


The Best Connections 
Belling & Lee 
RF Connectors, 
straight or right angle 

Belling & Lee have today’s 
widest range of RF Connectors— 
and they’re generally available 
from stock. Shielded or insulated 
plugs; conductors for soldering, 
crimping or solderless; straight 
or the new right angle model 
L2156. 

■ Special collet clamps for 
efficient braid connections 
and anchorage in cable 
mounting members. 

■ Impedance 60-70 ohms. 

■ Mating conforms to BS3041 
and IEC169-2. 

TECNICO ELECTRONICS 




Premier Street, Marrickville, NSW, 2204 Tel 55-0411 
2 High Street, Northcote, Vic. 3070 Tel 489-9322 
Adelaide 23-2222 • 267-2246 Brisbane 52-7255 
Perth 8-4137 M08786/1273 
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This special offer Trafalgar 
First Aid Kit is small enough to 
travel anywhere, but 
large enough to contain 
everything you need for 
rapid on-the-spot first 
aid (when instant action 
is all-important!). 

Contents are securely 
packed to prevent 
rattling or breakage 
and the kit includes a 
FREE First Aid Manual 
packed with vital 
information to help you i 

overcome any 

emergency. ' 


• Tourniquet 

m Insect repellent 

• and many more important 
items. 


JP SEND THIS COUPON NOW— 

WHILE THIS OFFER LASTS. 

WOMAN'S DAY Reader Service OFFER NO. 18/74 
(TRAFALGAR TRAVEL & HOME FIRST AID KIT OFFER) 

P.O. Box 93, Beaconsfield, N.S.W. 2014 

Please send me TRAFALGAR TRAVEL & HOME 

FIRST AID KITS at the special readers only price of 
$18.50 each, saving me $10 on the normal price. 

I enclose cheque/money order for $ 

Cheques Payable to Sungravure Pty Ltd. 


Such a comprehensive kit is ideal not 
only for your home, car, caravan or 
boat, but also for: • COMMERCIAL 
OFFICES • BUSINESSES • STORES 

• WORKSHOPS • FACTORIES 

• FARMS • SPORTS MEETINGS 

... and at the special reader’s price of 
$18.50 you can afford to! 


Address 


THE GREATEST NAME 
IN FIRST AID IN AUSTRALIA 


Postcode 


AVE SIO ON 

TRAFALGAR 
TRAVEL & HOME 

FIRST AID KIT!* 


LOOK HOW MUCH 

YOUR TRAFALGAR 

FIRST AID KIT 
CONTAINS 

• Assorted bandages and 
wound dressings 

• Plastic first aid strips 

• Antiseptic lotions and 
ointments 

• Thermometer, tweezers and 
scissors 

• First Aid Bobklet 

• Eye bath 


7raja&yaxt 
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help by supplying me with the name of a firm where I 
can obtain a 100k unit? If not, is there any way of 
overcoming impedance matching problems with a 50k 
unit? (G.S., Lucindale, SA.) 

® There are no impedance matching problems G.S. 
The input impedance has been purposely designed to 
be higher than UiO impedance of the microphone so 
that the microphone is not loaded when it is connected 
to the amplifier. The input impedance of the two 
microphone inputs is correctly stated in the 
specifications panel and in the text as 100k. As such, 
the inputs are suitable for medium to high impedance 
dynamic microphones, and this includes those types 
having an impedance greater than 10k. A microphone 
having an impedance of 50k is therefore quite suitable 
for this amplifier. 

DEAD LETTER: We are holding a letter addressed to 
Mr R. Bourne, 32 Willow Ave. Manningham, SA5086. 
This has been returned by the postal authorities 
marked “Unclaimed” (from two addresses). If Mr 
Bourne will advise us of his present address we will 
forward the letter to him. 

GAS SENSOR: I have a query about the interesting 
TGS gas sensor featured in the June issue (File/ 
3/MS/47). What is its reaction time when used, for 
example, with exhaust gases? If it takes two to five 
minutes to give a true reading after standing, how fast 
will it show a reduction of carbon monoxide after 
adjustment of the carburettor? (R.B., Port Lincoln, 
.SA). 

® While the gas sensor does have a relatively long 
stabilising time when it is first turned on, its response 
time is quite rapid to changes of gas composition and 
this is within a few seconds for quite small changes in 
concentration of pollutants. In other words it should 
give a good indication of exhaust gas changes as a 
carburettor is adjusted. 


NOTES & ERRATA 

CRYSTAL LOCKED MUSICAL TONE GENERATOR 
(August 1974, File No 1 / EM 33). The 10k pull-up 
resistor for the output buffers of the tone generator has 
been shown in the incorrect position in the component 
overlay on page 75. It should be connected between pin 
14 of the left-hand 7493 and the +V rail, and not be¬ 
tween pin 14 and the +5V rail of the right-hand 7493 as 
shown. The resistor is shown in the correct position in 
the photograph on page 76. 

PLAYMASTER 141 and 142 (Low Cost, Compact Home 
Stereo Systems) (June and July 1974, File No. 
1 / SA / 49 and 1 / SA / 51): The bass and treble control 
potentiometers should obey a linear law and not a 
logarithmic law as stated in the parts lists. 
AUTOMATIC BATTERY CHARGER (October 1971, 
2/ BC /9). The base diagram for the C103Y SCR as 
indicated on the circuit diagram is incorrect. The leads 
are in a triangular configuration as shown. 


(i 



C103Y 


PROTECTOR 


ALARM SYSTEMS 
SAIFS SERVICE INSTALLATION 



SHOWROOMS 
119 121 Pittwater Rd , Manly. 
Phone 977 6433 (3 lines) 
ADDRESS ALL MAIL TO 
R C PROTECTOR ALARMSYSTEMS 
Box 226 P.0 Brookvale, 
N.S.W.2100. 


TECHNICIANS - Radio & Television 

Required for vacancies for Audio Visual and Electronics Technicians, Audio Visual 
and Electronics Branch, Government Stores Department, Alexandria. 

Salary: 

$7,063 range $8,217 per annum depending on qualifications, 
experience and subsequent service. 

Duties: 

Checking and servicing of Radio and Television Equipment, 
Sound Equipment, Tape Recorders, 16mm and 35mm Sound-on 

Film Projection equipment and other forms of projectors. 

Qualifications: 

School Certificate level and Radio Trades Certificate or equivalent 
are minimum qualifications. Experience in TV/RADIO servicing 
required and in fitting and turning is an advantage. 

Applications: 

Staff Officer, Government Stores Department, 1 Francis Street, 

East Sydney; Box 43, G.P.O., Sydney, Enquiries — Mr Kroehnert, 
Telephone 699 1688. 




Local supplies 
and catalogues 
available from 


SUICO 

411 PACIFIC HI6HWAY, ARTARM0N, N.S.W. 

Ttltillf t: 42 4214 _ 


SPECIALISTS IN PRECISION!ASTENING TOOLS 




a 


WHEN 
SECONDS 
REALLY COUNT 



RELY ON DIGEEC 


6 Digit $60 plus SALES TAX where applicable. 

Stop Clock or Time of Day Clock. 

Locked to mains frequency. 

Quartz Crystal Models also available. 

Fully solid state with LSI MOS logic. 

Seven segment planar neon displays give easy viewing from 30 feet 
even in a fluorescent lit room. 

Switchable from 12 to 24 hour systems. 

ENQUIRE FROM 

AUSTRALIAN TIME EQUIPMENT PTY LTD 

192 PRINCES HIGHWAY, ARNCLIFFE 2205 
PHONE 59 0291 

ELECTRICAL EQUIPMENT OF AUSTRALIA LTD 

2 PALMER STREET SOUTH MELBOURNE PHONE 699 1288 

ALSO AVAILABLE FROM AGENTS !N OTHER STATES. 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 



MODEL RH-20 $20.00 

- J| JO. 

20,000 Ohms per volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25, 2.5. 10. 50. 250, 1000. 
AC Volts: 10. 50. 250, 500. 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K. 700K, 7M. 

Decibels: —10. +22 (at AC/10V) 

+ 20. +36 (at AC/50V). Upper frequen¬ 
cy limit 7KHZ. 

Batteries: Two 1.5V dry cells. 

Complete with test leads 


MODEL RH-80 $22.00 

Packing & Postage $1.00. 

20.000 Ohms per volt DC. 
10,000 Ohms per volt AC. 

Specifications: 

DC Volts: 0.5. 2.5. 10. 50. 250. 500, 1000. 

AC Volts: 10. 50. 250, 500. 1000. 
DC Current: 50uA, 5mA. 50mA, 500mA. 
Resistance: 5K. 50K. 500K. 5M. 
Decibels: — 10dB + 62dB. 
Accuracy: DC 3pc. 
AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, size AA. 

"Eveready” 915. 




MODEL RH-60 $29.00 

Packing & Postage $1.00 

50,000 ohms per Volt DC. 

10.000 Ohms per Volt AC. 

Specifications: 

DC Volts; 0.25. 2.5. 10. 50. 250, 500. 
1000 

AC Volts 10. 50. 250. 500. 1000. 

DC Current: 25uA, 5mA. 50mA, 500mA 
Resistance: 10K, 100K. 1M, 10M. 
Decibels. — 10 +62dB. 

Accuracy: DC +3 pc.. AC +4 p.c. (of full 
scale). 

Batteries: Two 1.5V dry cells. Overload 
protected. 


“HANDYMAN” RH-150 $14.75 

CHECKED PACKED & POSTED 

$15.50 

Pocket size 314” x 414” x 1 14”. Instruction 
sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5. 10. 50. 250. 1000. 10.000 
ohms per volt 
AC Volts: 10. 50. 250, 500. 1000. DC 
Current: .1, 25, 250mA.Resistance: 

20K and 2M. Decibels: — 20dB, 

+ 62dB. 0.7KHz. 
Capacitance: .0001. 01, .0025. 25uF. 




Posted NSW $16.50 
Reduced from $25.00. 
Special Offer. 

Order now, limited 
stocks. 


Posted 


Interstate 
$17.00 


4-SPEED RECORD UNIT 

"Ambassador'' 4 speed 16. 33. 45 & 78rpm stereo phono unit, complete with 
Ronette pickup. Stereo ceramic cartridge and stylus for LP and 78 records. 
Packed ready to mount with screws and template for installation. 

Instructions for connecting to amplifier or radiogram. 240V AC mains 
operated. 


WORLD RANGE RADIO 

10 Bands, Solid State, Battery and 
240 Mains Operation 

Specifications: 14 Transistors. 6 Diodes. 1 Thermistor. 


1. Tuning Range and 

Amplitude Modulation 
Marine Band 
International Short 
Wave — 1 
International Short 
Wave — 2 
International Short 
Wave — 3 
International Short 
Wave — 4 
Frequency Modulation 
Aircraft 
Police Band 
Weather Band 


Intermediate Frequency 

(AM) 535-1600KHz 455KHz 

(MB) 1.5-4. OMHz 455KHz 

(SW1)4-6MHz 455KHz 

(SW2) 6-12MHz 455KHz 

(SW3) 12-16MHz 455KHz 

(SW4) 16-24MHz 455KHz 

(FM) 88-108MHz 10.7MHz 

(VHF1) 108-140MHz 10.7MHz 

(VHF2) 140-173MHz 10.7MHz 

(WB) 162 40-162.55MHz 


2 Antenna 

Built-in Ferrite bar antenna for AM. MB. 

Built-in Telescopic antenna for SW1, SW2. 

SW3. SW4. FM. VHF1. VHF2. WB (swivel- 
type telescopic directional antenna). 

3 Output Power 
Undistorted Power 600mW. 

4 Power Supply 

DC6V: UM-1 (“D”) size flashlight battery 
x 4. or 240 Volts. 

5 Speaker 3.5" Round PM dynamic 

6. Earphone 8 ohm Magnetic earphone 

7. Dimension 11" (H) x 13" (W) x 5" (D). 

8. Weight Approximately 8 lbs (Without batteries) 

$135.00 Packing & Postage $1.50. 



MODEL SE400 MINILAB 

TEN-IN-ONE TESTER 
PRICE $49.75, PSP $1.00 

FEATURES 

ACV (AC Voltmeter) 

Four ranges: 0-15. 0-50. 0-150 & 0-500V 
DCV (DC Voltmeter) 

Four ranges: 0-15, 0-50. 0-150 & 0-500V 
OHM (Ohm meter) 

0-10k. 0-100k & 0-1M ohms. + 3pc. 

RESISTANCE (Resistor substitution. 

CAPACITANCE (Capacitance substitution) 

Five values: 002uF, 005uF. 02uF, 0.1 uF 
RF FIELD (RF Field strength meter) 

Frequency range 1 — 140MHz 
DC 500mA (DC Ammeter) 

BATT OUT (Battery supply). 

GENERATOR (RF Signal generator) 

Frequency fixed at 455kHz. up to 700kHz adjustable. 
GENERATOR (AF Signal Generator) 

Frequency 400Hz (approx). 



RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 
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Marketplace 


FOR SALE 


COMMUNICATION RECEIVER: Realistic DX160 new 
in original pack $120 ONO. Write: D.R. Fryatt, 5 
Laurels Ave, Kempsey. Phone 065 624064 A.H. 

ELECTRONIC COMPONENTS for sale. All new. Write 
to ECM Industries, PO Box 309, Hawthorn, Vic 3122, 
for free price list. 

ALL MUSICAL INSTRUMENTS, amplifiers and ac¬ 
cessories. Electronic calculators, cassettes, etc, buy 
from local & overseas wholesalers & mfrs through 
us, extra special deals for quantity buyers. Mail 
order music dept. Lethean, PO Box 55, Albert Park, 
Vic 3206. 

ALL BACK ISSUES "Electronics Aust.", 50c per copy. 
Door sales only. T. Weir, 56 O'Connor St., Haberf ield, 
798 7569. Wanted to buy copies also. 

WE SELL construction plans. TELEVISION: 3 D 
converter, $25 camera, Kinescoping recorder, VTR 
COLOUR CONVERTER, HOBBYIST: Electron 
microscope, 96-hour music system, voice typewriter, 
Morse code to typewriter, Morse code to typewriter 
copier, transistorised teletype. TELEPHONE: 
Answering machine pushbutton dialler, phonevislon, 
Auto-dialler, telephone extension in your automobile, 
legal connector. SECURITY: Microphone jammer, 
voice scrambler, microdot photography. Plans $5.00, 
air shipped from our USA research labs. COURSES: 
Telephone engineering $39.50, security electronics 
$27.50, investigative electronics $22.50. Super hobby 
catalogue air mailed $1.00. Payment accepted in 
dollars (Australian, New Zealand or US). Don 
Britton Enterprises, Suite 28, 280 Pitt Street, Sydney, 
Australia. 


SERVICE 


CONVOY INTERNATIONAL OFFERS 
SERVICE ON ALL HI-FI EOUIPMENT 
AT SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the Im¬ 
provement in performance for such a small 
charge. 


Corwou 


PTY/LTD 


CNR. PLUNKETT b MACLEAN STS. 
WOOLLOOMOOLOO - 367 2444 OPEN 
THURS NIGHTS b SATURDAY. 


UNTESTED a UNGRADED transistors or diodes, 
fantastic value, ideal for hobbyist, tradesman or 
experimenter. Packs of 160 for $2.00 plus 30c p&p. 
Send cheques to "Transistors", 22 Mitchell Ave, 
Boronia 3155. _ 

CRYSTALS XTAL 27 240, 26 785, Va inch pins — $6.00 
per pair post free. P. Shalley, 127 York St, Sydney 
2001 ._ 

SELL OUT SALE at MICRONICS. Colossal Bargains 
in these specials for this Month!!! So Hurry, Don't 
miss out on these Bargain Hunters' Delights! 
Satisfaction Guaranteed. 

This month's Super Special is the Audio I.C. PA234 lw 
R.M.S. including circuit diagram — $1.25 ea. or 4 for 
$4, (Never to be repeated). Car Radio Push-button 
Tuners, complete (suit homodyne) — Only $2 ea. 
Min. Tuning Capacitor suitable small I.C. Radio — 2 
for $1.50. Larger Tuning Cap. 2 gang — $1.50, 3 gang 

— $2. Slide switches (18 pin) — 4 for $1.Power 
switches, 4 pos. push-button exc. qual. —- 2 for $1, 
MICRO switches 250v, 10A — 2 for $1. Preset Pots 
250k — 10 for 80c. Miniature Coils Osc. and I.F. 
mixed, unmarked — 20 for $1.50. Power Resistors, 
Top Quality, High stability — 6k, 4.7k, 5.6k (7W), 6.8k 
(6W), 15k (4w), 2.7k (5w) — 10 for $1. TRIACS 40485 
(R.C.A.) — 3 for $1 (Sell out). POLYESTER CAPS 
Philips Tubular 400v .001, .0047, .033uf — any 20 for 
$1. Green Cap + lOpc luf/200v — 10 for $2.50. 
TRANSISTORS Sell out — 2N1637, 2N1638, 2N1639, 
OC602, 2N412, 2N591, 2N641, 2N642, 2N2613 — any 10 
of one type for $2.50, incredible value. ELEC- 
TROLYTICS Can type 60uf/200v — 4 for $1. ZENER 
DIODES — 400mv, 4.7v — 10 for $2. THERMISTORS 
4 ohm, lOpc, 25 deg C — 10 for 80c. COPPER CLAD 
BOARDS 6" x 9" — 4 for $2, 6" X 12" — 3 for $2. 
FERRIC Chloride Etchant (Solid) 100 grm bag — 
40c. 

SEMICONDUCTORS: BC179, BC157, 2N3638A — 6 for 
$2, AC126 — 5 for $2, AC127 — 4 for $2, AD161/162 
Matched Pair — $2, AC187/ 188 Matched Pair — 
$1.20, AF116N — 4 for $2, AX1161, AX1276 — 5 for $2, 
SE1010 — 4 for $2. Rectifier Diode 1N3196 (800v, .75A) 

— 10 for $2. DG14 Damper diode for TV $1.40, 2N3730 

— $1.50, AS2, AS44 — 10 for $1. AUDIO AMP I.C. incl. 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 


Circuit Diagram TAA621 4w R.M.S. — $3.50. 
ELECTROLYTICS — Top Quality Pigtails 470uf/ 25v 

— 10 for $2.50, 64uf/ lOv, 68uf/ 16v, 10uf/ 25v — 10 for 
$1, 47ufd/10v — 10 for 60c. POLYESTER CAPS — 
Top Brand lOpc, 160v — .001, .012, .015, .018, .033, .039, 
.056, .068 —10 for 50c, .12, .15, .18, .22— 10 for 70c, .27, 
.39, .56, .68, .82 — 10 for $1. CERAMIC Disc Caps — 
330pf' 2.5kv, I80pf/4kv — 10 for 80c. POTEN¬ 
TIOMETERS — Single Pots 250k/ A, 250k/ C — 4 for 
$1. Single with switch 1M/ C, 5K/ C, 250K/ C — 3 for 
$1. Dual Gang 2M' A, 250K/A, lM'C — 2 for $1. Dual 
Gang wittt switch 2M/C, 500K/C — 75c ea. Slider 
Pots, single 250K/ A — 60c ea. Stereo 5K/ A — $1 ea. 

SUPER BARGAIN PACKS at incredible prices — 
RESISTORS (Mixed), 5pc, lOpc, V 2 w, lw, ideal for 
servicing, V.H.F. or hobbyist — 100 for $1. (Top 
Quality). POLYESTER CAPS, Top Quality, 160v, 
270v, 400v, lOpc Tol. in a range of values — 100 for 
$3.50. POTS — Dual, single, switch and Tab pots (No 
Rubbish) —20 for $4. CERAMIC DISC CAPS, mixed 

— 50 for $1 (Miniature). ELECTROLYTIC CAPS 
mixed — 25 for $2. STYROSEAL CAPS — 25 asstd for 
$1. TANTALUM CAPS — All miniature, mixed — 20 
for $2 (No junk). ZENER DIODES — Mixed lw types 

— 10 for $4.50, Mixed lOw types — 10 for $7. SWIT¬ 
CHES — Including RotaFy, Toggle and Push-button 
switches — 10 for $5 (value at least $12). TAG 
STRIPS — Mixed, 50 for $2. Post and Pack 20c or 
extra for heavy parcels. MICRONICS, PO. Box 175, 
Randwick, N.S.W. 2031. 


DISPLAY ADVERTS IN MARKET¬ 
PLACE are sold by the centimetre 
from a minimum of 3 cms. to a 
maximum of 12 cms. Rate $6.00 per 
column cm per insertion. 

CLASSIFIED RATES $1.25 per line 
per insertion payable in advance. 
Mimimum two lines. A convenient 
form is provided in each issue. 

CLOSING DATE is six weeks prior to 
the on-sale date. Issues are on-sale 
the first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, 
Box 162, Beaconsfield, 2014 


“OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES" (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Wardrope and Carroll 
Fabrications Pty. Ltd. 
Box330 Caringbah2229 
Phone 525 5222. 


Capacitive Discharge 
Ignition 



A must for your 
car and boatIMK 

10 from $45.00 


DELTA Mk-10 CAPACITIVE 
DISCHARGE Ignition system — 
still a topseller in the USA and here — offers the most sophisticated circuit 
available, because of 5 years of development and thousands of operational 

MK 10 B More Advanced 

sealed, with change over switch From $59.00 
• Simple to fit, 6 or 12 volts • Substantial increase in acceleration and 
general performance. • Instant start in all weathers • Improved fuel 
economy. • Plugs and points life greatly extended. 


avanaDie. Decause ot 



Select-a-test 

Complete Engine Analyser for car and boat with 
14 scales. Best quality U S. KALE OU P Kill tun¬ 
ing and diagnosis instruction bool 


A do-it-yourself tune-up pack. Model 2081 — 

$24.95 Post paid. 

• Pistol grip neon timing light# Vacuum and 
Fuel Pump Pressure Gauge • Compression 
Tester • Remote Start Switch 

For colour brochures write to the mail-order 
specialists stating particular interests. 

TASTRADE SUPPLIES, 

19 Renshaw Street. Doncaster East Vic. 3109. Phone 848-6080. 
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HE HAS INNER VISION 



The Ancients called it 
COSMIC CONSCIOUSNESS 


There are no physical limita¬ 
tions to inn6r vision . . . the 
psychic faculties of man know 
no barriers of space or time. A 
world of marvelous phenomena 
awaits your command. Within 
the natural — but unused — 
functions of your mind are dor¬ 
mant powers which can bring 
about a transformation of your 
life. 

Know the mysterious world 
within you and learn the secrets 
of a full and peaceful life! 

The Rosicrucians (not a reli¬ 
gion) are an age-old brother¬ 
hood of learning. For centuries 
they have shown men and 
women how to utilize the full¬ 
ness of their being. This is an 
age of daring adventure . . . but 
the greatest of all is the ex¬ 
ploration of self. Determine 
your purpose, function and 
powers as a human being. 

Write for your FREE copy 
of “The Mastery of Life” — 
Today! No obligation. No sales¬ 
men. A nonprofit organization. 
Address: Scribe g.k.m. 

The ROSICRUCIANS (AMORC) 

P.O. Box 66, Bentlcigh, Vic., 3204, Australia 
.._SEND THIS COUPON_ J 

J Scribe G.K.M. 

I The ROSICRUCIANS (AMORC) 

I P.O. Box 66, Bentlcigh, Vic., 3204, Aust. 

■ Please send me the free book, The Mas- I 
tery of Life, which explains how I may | 
j learn to use my faculties and powers of j 
I mind. 


Namo 


Address 


City 

State Zip 




MARKETPLACE - Cont. 


COMPUTER PARTS printer, card punch, tape unit, 
many components. Name your own price. Phone 02 
349 1741. 


2 BARGAINS: Sinclair IC12 $6.60 inc P&P; project 605 
stereo amplifier kit, lowest price $87.00 inc P&P. 
GMR, PO Box 127, Malvern, Vic 3144. 


CRYSTALS XTAL 27 240, 26 785, V 4 inch pins — $6.00 
per pair post free. P. Shalley, 127 York St, Sydney 
2001. 


EXPERIMENTERS — Hundreds of bits & pieces, 
must be sold. Great assortment from transceivers to 
resistors. Name your own price. Phone 02 349 1741. 


SANWA EM300 FET multimeter, Swe-check in-circuit 
transistor checker, both for $50.00. Sydney 300 9366. 


RADIO, TV, SALES & SERVICE BUSINESS 

established 30 years, dwelling on lease. Well 
equipped to service TV's, radios, two way radios. 
Technician partners. Best Opportunity. Contact PO 
Box 3088, Toowoomba, Qld 4350. 


WANTED 


VINTAGE VALVES, World War 1. AWA Expanse B. 
109X.99X. 101X.33.55. Cash or swap. Phone 906886 for 
collector's list. Huckell Radio, 285 Military Rd, 
Cremorne 2090. 


WANTED: TAPE DECK suitable for editing with 
lO’-ain spools Phone 02 414216. 


READERS’ SERVICE 


MULTIMETER AND INSTRUMENT REPAIRS fast 

service to all makes, including AVO & Japenese 
types. We also sell a large range of new multimeters 
& electronic test equipment. Western Meter & In¬ 
strument Service, 31 Hazel Street, Girraween, 
N.S.W. Phone Sydney 631 2092. 


SLEEP LEARNING: This modern method to learn 
any subject while you sleep. Send $4 for instructions. 
Redmond, 49 Seafield View Rd, Grafton, Auckland, 
NZ. 


AUSTRALIAN RADIO DX CLUB. For overseas and 
long distance shortwave and medium wave reception 
for serious DX monitors. Monthly bulletin, and 
special supplements. Send 20c stamp for mem¬ 
bership details to ARDXC, PO Box 227, Box Hill, Vic. 
3128. 


SINCLAIR STEREO 60 PR E AMP 'CONTROL 
UNITS, including volume, bass, treble & 
balance. We are clearing stocks below wholesale 
price at only $24.90 each plus $1.00 p&p. Only a 
limited amount available at this incredibly low 
price, save yourself many $$$$. Hurry and get 
yours while stocks last. HI-TEC ELEC¬ 
TRONICS, 265 Princes Highway, Corrimal, 
N.S.W. 2518. 


EBOOK 


rrojecis a circuits — Jb ot tne top projects 
featured in Electronics Australia, condensed into 
one handy volume. Refer to the advert on page 81 


AVAILABLE t 


r TANN(m 

MONITOR GOLD 


L D UAL CONCENTRIC LOUDSPEAKER S J 

AVAILABLE THROUGHOUT AUSTRALIA j 


FROM 


AWA 


WRITE FOR DETAILS 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

(Ashfield Division) 

BRANCHES THROUGHOUT AUSTRALIA 


WILLIS TRADING CO. 

PERTH G.P.O. Box No. X2217. W.A. 6001 


1C 


PRICES 

SLASHED 


DIGITAL TTL 

INTERNATIONALLY KNOWN BRANDS 
1st GRADE DEVICES AT NE W 
I ROCK BOTTOM PRICES\ 


7400 — 

7401 — 

7402 
7404 — 54c 

7408 — 56c 

7410 — 50c 

7413 — 85c 

7420 — 50c 

7430 — 50c 

7441 — 2 20 

7442 — 2.00 


50c 

50c 

50c 


7447 — 2 24 

7473 — 1 10 

7474 — 1.10 

7475 _ mo 

7476 — 1.20 
7490 — 1.25 

7492 — 1.52 

7493 — 1 50 

74100 — 2 95 
74121 — 1 25 
74141 — 2 98 
74192 — 3 50 


LM301A 

LM308 


LM380 

NE540L 


SE540L 


555 

556 

LM565 

LM566 

LM567 

709C 

710C 


LINEAR IC's 

High performance Operat¬ 
ional Amplifier S1.30 

Low input current, high perfor¬ 
mance Operational Amplifier 3.90 

Audio Power Amplifier 2.90 

POWER DRIVER for 
35W Amplifier 

+22Volts (reduced output) 3.75 

POWER DRIVER for 
35W Amplifier 

+ 27Volts (rated output) 6.95 

Timer 1.95 

Dual 555 Timer 2.96 

Phase locked loop 4.65 

Voltage controlled oscillator 3.70 

Tone decoder (0.01Hz 
to 500kHz) 5.25 

Operational Amplifier 1.15 

Differantial Voltage 
Comparator 1.25 


NOW ONLY $149 



TRIO COMMUNICATION 
RECEIVER MODEL 9R.59DS 



VHF 

CONVERTER 

TUNER 

110-136 MHz 
couples to 
broadcast 
receiver, 
$14.95 
P. 0.55c 


NEW MODELS 

N.S. ELECTRONICS 
PORTABLE CALCULATOR 
$19.00 oesQ 

Pack and Post 90c aooQ ! 

S°£“° mm 

• Subtracts 

• Multiplies 

• Divides 

• Two place decimal setting for 
addition and subtraction 

• 216 battery 

8 Digit w/memory $39 95 
Also model 900 9 Digits $24 00 
PP 90c 


445 MURRAY ST., 
PERTH, W.A. 

21 7609 21 7600 


A PROFESSIONAL 
BURGLAR FIRE- 
ALARM 
SYSTEM 

YOU CAN INSTALL 
YOURSELF 
ONLY $48.95 



NEW KIT — 

GAS ALARM 

Detects fumes, gases, smoke, 
alcohol and combustible gases. 

Uses latest semiconductor 
Detector type SGS1. 

Unit has audible alarm output. 
-PP 80c. 

Requires 2 Batteries. $15 
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BSR STEREO 
RECORD CHANGERS 



All current models, fully guaranteed. 
Now available at our new low prices. 
Standard Model, 4 speed ceramic car 
fridge, sapphire stylus $32.50 

As above with cueing device $35.00 

Deluxe model with 1 lin turntable, cueing 
device, stylus pressure and adjustment 
also player spindle, ceramic cartridge, 
diamond stylus $39.00 

Deluxe C142 G112u2. 4 pole shielded 
pole motor, heavy duty turntable. Fully 
adjustable cueing device, bias com 
pensator, changer player spindle. 
Magnetic cartridge, diamond stylus 

$49.95 

Pack and post NSW $1.45 

Interstate $1.80 

Beautiful teak or walnut pre-cut 
mounting base $12.50 

Tinted, fully moulded perspex cover 

$10.50 

BSR STEREO PLAYER 
MODEL P-128 


Latest design 4 speed auto or manual 
operation. 11 in heavy weight diecast 
turntable driven by fully shielded 4 pole 
dynamically balanced 240V motor. Noise 
suppressor. Silicone damped cueing 
device. Square section brushed 
aluminium pick up arm. Adjustable 
counterbalance. Calibrated stylus 
pressure control. Antiskate bias com 
pensator fitted with magnetic cartridge, 
diamond stylus $55.00 

P&P $1.50 


MAGNAVOX 8/30 SYSTEM 
TEAK OR WALNUT 

■ 

1.6 eft complete 
8.30 Speaker 
3TC 


MAGNAVOX 
BOOKSHELF SYSTEM 

Freq. Response 30 18000HZ. Power 15 
watts RMS 8 or 15 ohms. Contains 6WR 
MK V with cross over system to 3TC 
Mkl 1 Innerbond accoustic packing 
teak and walnut. 

Each $33.50 

P & P $2.50 


$58.00 ea. 
$16.50 ea. 
$3.40 ea. 


SONATA NS-1600D 



All silicon solid state Hi-Fi stereo Am 
plifier. 10 watts RMS per channel Fach 
channel has separate Bass Treble con 
trols. Inputs for magnetic or ceramic 
cartridge, crystal mic, radio, tape — 
tape out, stereo headphones, 8 16 ohms 
Instruction booklet circuit supplied. 
Timber cabinet. Dimensions 14' ?" x 8" x 
4" 

$74.50 plus freight $2.50. 



GARRARD 

Model SP 25 Mark 4, The newly released 
latest model — a beautiful machine 3 
speed 4 pole motor Aluminium turn 
table Fully balanced and 
CALIBRATED P.U. arm. Bias comp, 
cue & pause control. Click suppressor. 
Auto set down 
Including Mag. Cartridge, Dia. 

Stylus $64.60 

Pack 8. Post. N S W. $1 50. Interstate 
$2 50 

Mounting base with perspex cover 

$23.80 

Very latest model 3 speed record 
changer, deluxe model, 4 pole motor. 
Fully balanced tone arm. Big heavy 
weight turntable. Ceramic cartridge, 
diamond stylus $55.00 

Mounting platform with hinged perspex 
cover $23.80 


CAR SPEAKERS 


4 or 8 OHMS. Suitable tor radio cassette 
or cartridge $7.75 each, $12.50 pair. P&P 
75c. 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 



50 watts RMS solid state guitar am 
plifier PM125 4 inputs, 2 channel with 
separate volume, bass and treble con 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet 
Fully constructed and ready for 
operation off 240VAC $125.50 


GUITAR AND ORGAN 
SPEAKERS 

Rola 12" 12U50 20 11000 Hz Res 45 Hz 50 
WATTS RMS $35.00 

Rola 12" 12UX50 20 13500 Hz Res 45 Hz 50 
WATTS RMS $40.00 

Goodmans audiom 18 P 18" 100 watts- 8 
OHM S98.00 

American C.T.S. 15" 100 watts R.M,S 8 
OHMS $76.00 


MAGNAVOX WIDE RANGE 
TWIN-CONE SPEAKERS 


8 16 OHMS 
6WR MK5 12W RMS 
8WR MK5 16 W RMS 
10WR MK5 16 W RMS 
12WR MK5 16 W RMS 


P&P 

65c. 


30 16,000Hz 

$9.90 
$10.75 
$11.50 
$13.50 


Sennheiser hd -414 
DYNAMIC STEREO 
HEADPHONES $29.95 p&p 65c 

Goldring stereo headphones complete 
with plug and lead $4.95 P&P 65c. 


VORTEX STEREO 
CASSETTE DECK 

240 V AC $29.50 P&P 90c. 

CASSETTE TAPES 

Low noise full frequency response hi- 
fidelity. Plastic Pack 
C 60 —89C EACH 3 for $2.40 

C 90 — $1.30 EACH 3 for $3.50 
P & P 50c 

Cassette tape head cleaner and 
demagnetizer $3.65. 


PLAYMASTER 136 STEREO AMPLIFIER 

As per Dec 72 E A 
Full kit mcludinq Fairchild tran 
sistors $62.50 

Metal work only $7.65 

P C boards $8.00 

Wired and tested $82.50 



EAZY TO FINISH 
1.6cu.ft. CABINET KITS 

For 8 30+ Tweeter etc. Top Bottom, 
sides and back pre assembled. Teak 
veneer. Complete with tube. Speaker 
cloth and innerbond 

$24.50 Each 


Model AD 0160 T8 1* 
$8.95 P&P 50c. 


PHILIPS 

Dome Tweeter, 


SOLDERING IRON 

240V AC 30 watts, lightweight 2’ ?oz, 
beating time 1 8 mins. $8.50 


MUSICOLOUR II 



Operates in coniunction wtrn your home 
Hi Fi or P A. System, and as the music 
plays, different coloured lights respond 
The Musicolour II has'three channels 
The max. number of coloured lights is 
not to exceed 1500 watts per channel. 
As per EA Dec '71, Jan '72 Complete kit 

of parts $55.50 

Fully constructed $65.50 

Pack & Post.75c 


METAL BOX OF 
MANY USES 


6" x 6" x 6’ hinged lid $2.50 post 
inclusive 


$7.50 
$2.20 

$3.45 
Kills record 
$2.20 
$1.95 
$2.50 
$3.35 
$2.95 


SPECIALS 

BC 221 frequency meters less crystal 
excellent condition $15.00 
‘Command T'mitter 4 5.3Mhz 
Texas I .C. SN 76023 
200 0 200 U R centre zero edge 
meter 

Metro — Sound Ioniser - 
static 

Anti Static Record Cleaner 340G 
70m m 8:1 Vernier Dial 
100m m 8:1 Vernier Dial 
Crystal Lapel Microphone 
3 Pillow — Phone speaker for personal 
listening $3.30 

Lock down car aerial $2.95 

Red, green, amber, clear W dia. 240V 
neons 6 for $2.00 

3.'Indicator ReceiverUnit. Suit Cro. 
conversion $15.00 

Mixed ’ i watt resistors 100HMS — 10 
megohms 200 $1.95 

3" Centre Zero 25 0 25UA Panel 
Meter $12.50 

Belling Lee Coaxial plugs and sockets 
3 pairs $2.00 

3" CRO Tubes Acrio^VCR 139A, 

3Apl $2.75 

AWA Harmonic Generator Type 
10a 50065 $27.50 

AWA RF SIG. Gen. 140 300MHZ 
b'NEW $37.50 

15 UF 1000 VDC oil filled con 
denser $2.70 

25 U F 440 VAC oil filled condenser $3.40 


K4ISE 


MODEL SK 100 


VOLT-OHM-MILLI AM METER 


HIGH SENSITIVITY 
100.000 Ohms p«r Volt PC 
10.000 Ohms per Volt AC 

SPECIFICATIONS 

DC VOHS 0 6. 3. 12, 60. 300, 600, 1700 


e AC Volts 6. 30, 170, 300 1200 
O DC Current 12uA 300uA. 6mA 60mA. 600mA. 12A 
{ k e AC Current 12A 

O Resistance 20K ohms, 200K Ohms, 2M Ohms. 20M 
Ohms 

• Deobeis Minus 20 to plus 17, 31. 43. 51. 63 

• Accuracy DC oius minus 3pc. AC plus minus 4pc 
(of fun scale) 

e Overload Protected by dua' second.odes 

• Double ieweiied plus minus ?pc Meter 

e Plus minus lpc temperature stabilised film resistors 

• Poiar ty changeover sw.tch 

• Scale with rrnrror 


Price $34.75 


Post 


interstate $1 00 


ELECTRONICS Australia, October, 1974 


119 

































ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
6P91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL .*$8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS. $9.95 

GP104 MINI STEREO CERAMIC . $9.95 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 

31 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn. 3104. Victoria. P.0. Box 162. Ph. 85 4061. 

BASIC POWER SUPPLY KITS 

Use instead of batteries in radios, tape recorders, 
record players, toys, instruments etc Consists of 
tapped transformer, rectifier, filter cap. 8c circuit. Will 
supply d.c. voltages from 6 to 15. 

One amp. size. $7.90 

Two amp. size. $11.90 

Plus pack 8c post. Vic. 0.55 Other 0.95 

Basic Motor Speed Controller Kit 

Suitable for all hand tools or other brush type ac/dc 
motors Will reduce speed without loss of torque. 
Consists of triac, diodes, pot., knob resistor, 3 pin plug 

8c base 8c circuit. Two to three amp. capacity $7.50 
_c_ 

Electric Motor Speed Controllers 

Suitable for drills 8c other hand tools or any brush type 
ac/dc motor. Complete with flex 8c plug, ready to use 

8c approved by the S E C Reduces speed to stop 
without loss of torque. 

500 watt 2 amp. size $15.50 

2500 watt 10 amp. size $23.90 

Plus pack 8c certified post Vic. 0.85 Other $1.20. 

BASIC BATTERY CHARGER KITS 

Charge your own car battery. Consists of 
transformer, rectifier, ballast resistor. 8c circuit. 

Two amp model charges 12 volt batteries only. $7.90 
Plus pack 8c post. Vic. 0.65 Other 0.95 

Four amp model charges both 6 8c 12 volt 
batteries $17.90 

Plus pack 8c certified post. Vic. 0.95 Other $1.20 

BATTERY CHARGER RECTIFIERS 

Selenium plate type, air cooled. RATED (5, 6AMP 

25 VOLT RMS MAX. $4 95 

Plus postage 8c pack 0.30 

BASIC LAMP DIMMER KIT 

Suitable for dimming incandescent lamps up to 1400 
watts. Consists of triac. diac. pot., with switch, knob, 
ferrite rod inductor, capaoctors, resistors 8c cir¬ 
cuit. Price includes postage $6.50 

BROADCAST BAND TUNER 

Open chassis with ferrite rod antenna 8c straight line 
dial. Ready to use. Band width 8kh. output volt, dc 
input 9 volts (y. 5 ma 

Suitable for use with hi-fi amps., tape recorders 
etc. $25.90 

Plus certified post Vic. 0 85 Other $1.20. 

Plastic cabinet suitable for above motor speed or 
lamp dimmer kits. $1.35 

Price includes postage. 


SUBSCRIPTION SERVICE 


Subscription Rates 

$A12.00 per year 
posted anywhere in 
the world. 


Guarantee yourself a complete set of issues for your 
library/ with no copies missing. 

POST THIS COUPON TO: Subscription Departmer* 
ELECTRONICS Australia, Box 139, Beaconsfie/d, NSW 
2014 


Name .‘. 

Address ..... 

Enclosed is $.Start with 


* 


i 


ElECTROnilS 

Australia 





All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 
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How to graduate to 4-chonne! sound. 
Study theTEAC A-2340R. 

It’s TEAC’s breathtaking 4-channel A-2340R. 

A dynamite open-reel tape deck that gives you “surrounding” sound. 

Puts you right in the middle of the band. 

Here’s what it can do. 

First, the A-2340R records and plays in four-channel, two-channel or monaural. 

It can handle any kind of recording and playback you demand of it. 

Then there’s the Automatic Reverse playback for two-channel play. Stereo tapes get a complete run 
through. When side I finishes, side 2 begins. Automatically. 

And the built-in mic-line mixing capability allows you to mix, record and be as creative as 



you like in making tapes. 

And to assure stable and constant tape run, the A-2340R has three motors. 

All in all, it’s one of the easiest to operate tape decks on the market. 

All at a price you’d pay for a top quality stereo deck. 

Now, go study the A-2340R at your next opportunity. 


AUSTRALIAN DISTRIBUTORS: Australian Musical Industries P L.. 

155 Gladstone St.. South Melbourne. Vic.. 3205. Phone: 69 5888 — 

619 Pacific H’way. St. Leonards. N S W.. 2065. Phone: 439 6966 — 

Arena Distributors, 273 Hay St.. East Perth. Phone: 25 9993 — 

St. Aust. Truscott Electronics Pty. Ltd.. Hindniarsh Square. Adelaide. 
Phone: 23 3024. Miltons Department Stores Ltd.. P.O. Box 146. 

Norfolk Island. OCEANIC DISTRIBUTORS: New Zealand: Direct 
Imports (N.Z.) Ltd.. Box 72. Hastings. New Zealand 
— Fiji: D. Jeevan & Sons. 87 Cumming Street. (G.P.O. Box 148), Susa. 
Phone 22710 — New Guinea: Paul Mow & Co.. Box 449. Lae. Phone: 2953 


TEAC 




If you’re planning a first rate stereo or four channel 
system then the JVC turntables become a ‘must’ 
component. 


These precision built units not only offer th6 best 
features of stereo turntables costing twice as much, but 
have a very special added advantage . . . they all have 4 
channel (CD4) ready status. In fact all that is required is 
a 4 channel stylus. 

With JVC you not only have 4 channel but also a choice. 
Three turntables specially designed to suit your par¬ 
ticular need. 


Professional — JLB44: Brushless DC direct drive turn¬ 
table, 31cm die cast aluminium platter, built into a 
special resonance free solid block of 41 ply beech- 
wood laminated. Neon strobe timing, TH tracing hold 
tonearm balance, adjustable insulator base feet. Wow. 
flutter 0.05% (WRMS) 

Advanced — JLA3: Vibration-free belt drive, indepen¬ 
dent AC servo motor, neon strobe timing, auto cut/ 
return controls, manual cue lever, TH tracing hold tone- 
arm balance, Wow. flutter 0.08% (WRMS) 

Intermediate — SRP87: Complete with ‘sure tracking’ 
tonearm. belt drive, 4 pole AC synchronous motor, auto 
stop/lift/retum, cue lever, 12” aluminium platter. Wow. 
flutter 0.1% (WRMS) 


So if you want the best in stereo or four channel, choose JVC. 

STEREO OR k CHANNEL 



JLB44, 


Guaranteed t 


JLA3 


JVC 


I all States. 


WT.GD29J 




